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Lhere can be no doubt in the 
minds of pipe users that shipping. 
trucking and distributing pipe in- 
volves hazards of damage that 
cannot be eliminated so long as 
there is the human element in 
handling pipe. 

Users, who have bought and in- 
stalled more than seven million 
feet of Super-de Lavaud Pipe, have 
found that it is virtually immune 
to those hazards. 


For Super-de Lavaud Pipe has 


(Recent installa- 
tion of Super-de 








doubled impact strength—it is 
more ductile—yet tougher. Pro- 
tected to the maximum against 
damage above ground it renders 
super-service under ground. 

A unique, patented process in 
which the gray iron is centrifu- 
gally cast without chill in a metal 
mold gives Super-de Lavaud Pipe 
its extraordinary impact-strength., 
toughness and ductility. Further 
facts about this process are contain- 


ed in a booklet sent upon request. 


U.S. SUPER- de LAVAUD PIPE. 


CAST WITHOUT CHILL IN A METAL MOLD 
UNITED STATES PIPE AND FOUNDRY CO., General Office: BURLINGTON, N. J. 


Foundries and Sales Offices throughout the United States 


Centrifugally cast in a metal mold withoit chill 
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WATER WORKS & SEWERAGE 


L. H. ENSLOW, 
Editor 


LEADING ARTICLES 
To Appear in the Next Vol. LXXXII, No. 3 CONTENTS for 


and Subsequent Issues 


G. Gale Dixon, Consulting Engineer, M A R C H 1 1 9 3 5 


Youngstown, Ohio will discuss the “Hy- 
draulics of Rapid Filters’’ from the 
standpoint of the designer and water- 
works manager who seeks to procure 
genuinely effective filter ee under 
all conditions and at the least construc- - i - i in 
tion cost and operating expense. The au- The Shades Valley Chemical Precipitation Plant at Birmingham, Ala.. 69 
thor’s experience make possible’ the 
presentation of examples and comments By H. H. HENDON 


of especially practical value. Chief Sanitary Engineer, Commission of Jefferson County, Alabama 


A. M. Rawn, Assistant Chief Engineer, 
Los Angeles County Sanitation Districts, 
will tell of several ‘‘Kinks’’ employed to sas 
improve operation and maintenance of Commission Form Water Department Control—How It Works at 
sewers and treatment works of the Los 

Waco, Tex. 


Angeles County system. 

P. S. Wilson, Consultant in Water Works By DR. S. R. SPENCER te 

Practice, Glen Ridge, N. J., will continue Chairman Board of Water Commissioners, Waco, Tex. 
with his series of articles dealing with 
“Hydraulics for the Practical Water 
Works Man.” The next will reveal sim- 
ple ‘“‘Methods for Making Fire-Hydrant ” - 4 
Discharge Measurements and their Ap- The Wastes Disposal Plant of Canajoharie, N. Y. 


plication to Operating Problems.”’ 
By HENRY W. TAYLOR 


Dr. W. Rudolfs, Director, N. J. Sewage Consulting Engineer, New York City 
Experimental Station, will report on 
basic studies of the mechanics of the 
activated sludge process, and what ef- 
fects varying degrees of chlorination of 


the crude Sewage or returned sludge has The New Water Supply System of Holland, a 
on this process. 
By NEWELL L. NUSSBAUMER 


W. M. Rapp, Superintendent of* Construc- . 

tion and Distribution, Atlanta, Ga. Water Nussbaumer and Clark, Engineers, Buffalo, N. Y. 
Department, will describe an ingenuous 
and economical scheme and equipment 
used for cooling water served through 
drinking fountains. At no cost for refri- e 
geration, he puts to use the natural Sewage Sludge, Its Preparation and Use. ; 


ground cooling which is responsible for 


the coolness of spring and well waters. By M. W. TATLOCK 

? ee ge ee ee Superintendent Sewage Treatment Works, Dayton, O. 
sonville, Fla., will relate methods em- 
ployed in the operation of his depart- 
ment, including field tests, and shop 


practices in maintenance, repair and ° e ° 

testing of meters. A Study of Filtering Materials for 

C. C. Agar, Asst. Engr., N. Y. Depart- Gravel Interface 89 
ment of Health, will report on hydrogen By JOHN R. BAYLIS 


sulphide production in a small town z : b P 
sewerage system and methods employed Physical Chemist, Department of Public Works, Chicago 
in locating and correcting the source of 
the trouble. 


“Twelve Years of Operation of the Tuc- 
son (Ariz.) Water Department” as re- “4 H H H ewer 

eek te i. i ane nae ee ee Report of Meeting of Sanitary Engineering Division, A.S.C.E. 
standing record—financially and other- 
wise. And, indicates what a live water- 
works organization has been able to ac- 


complish in the Arizona desert. Practice in Replacement of Water Meters... .. 


pA H. Lovejoy, Supt. of Filtration, Louis- By CHARLES L. RUCKMAN 
“tieeeg Maine secede in Poa , Bn Assistant Superintendent of Meter and Service Division, 
tion’”” which have been developed at Bureau of Water Works and Supply, Los Angeles, Calif. 
Louisville. In another article, he will 
disclose the effectiveness and economy of 
the flocculator for improved coagulation 
at Louisville. 





Dr. A. M. Buswell, Chief, Illinois State Editorials 
Water Survey, will disclose methods of 
purifying ‘‘beer-slop’’ (wastes from dis- 
tilleries) and J. De Martini, Calif. Dept. 


of Health will describe methods of treat- . 
ment for winery wastes. New Equipment. 
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“intel TASTE asd’ ODOR CONTROL ~ 


By F. E. STUART 





b kesne: following suggestions are offered 
by F. E. Stuart of our Water Purifi- 
cation Division for your guidance, be- 
cause of unusual weather conditions now 
prevailing. 


1. During serious taste and odor control difficul- 
-ties such as are liable to occur from run-offs and 
floods, it is advisable to prechlorinate heavily and 
adjust the coagulant so the most effective type 
of floc can be formed. 


2. The next step is to place all available filters 
in service, at the slowest practicable rate of 
filtration. 





We Ask Your Indulgence 


3ecause of the unexpected heavy demand 
for Nuchar Odor Detectors, we have been 
swamped and had to order more glass 
tubes causing a short delay. Please bear 
with us and feel sure your request will be 
filled. 











Pictures from Wide World Photos. 


WINTER TIME... FLOOD TIME 





3. The application of AQUA NUCHAR, acti- 
vated carbon, directly to the filter influent at a 
dosage of 16 lbs. per million gallons, together with 
a duplicate dosage in the mixing chamber. 


4. Individual samples should be taken from filter 
units to determine whether any one filter is re- 
sponsible for the taste and odor produced. The 
Aqua Nuchar Odor Detector should be used to 
accurately make these determinations. 


5. After filtration it is always good practice to use 
the ammonia-chlorine treatment, especially in con- 
nection with prechlorination. 


6. As soon as the taste and odor is removed, ad- 
justment of the carbon dosage can be made, pos- 
sibly discontinuing the application of carbon to 
the filters because the application in the mixing 
chamber will keep the filters “seeded” with carbon 
particles. Prechlorination should be continued at 
a high dosage if there is possibility of contamina- 
tion, because it is always better to be safe than 
sorry. 


Mr. Stuart will consider it a privilege to answer 
correspondence on your taste and odor problems. 


INDUSTRIAL CHEMICAL SALES COMPANY, INC. 

















Yes—we would like you to mention WaTEeR WorKs AND SEWERAGE. 





205 W. Wacker Dr., Chicago, Ill. 
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WHERE MILLIONS ARE AT STAKE 
SEWERS ARE BUILT OF CONCRETE 


N big sewerage projects such as those of the 
O Sanitary District of Chicago, Louisville, Detroit, 
Baltimore, New Orleans, and other large cities— 
why is concrete chosen? 


Where sewage pours from miles of collecting sewers 
into intercepters and outfalls bigger than railroad 
tunnels—why the universal reliance on concrete? 


The answer is—concrete combines the necessary 
strength and durability at the most favorable cost. 
On its record this statement cannot be disputed. 


Obviously concrete was chosen on these projects only 


after investigation proved its suitability. Whether 
your sewer is to be 12 feet in diameter—or only 12 
inches—you play safe when you specify concrete. 


Satisfactory sewer performance demands not only 
good materials but also proper design, construc- 
tion and operation. Sewerage is a highly special- 
ized field, and every project should be in the hands 
of an experienced sanitary engineer. Considering 
the investment his service is low cost insurance. 


Facts on the use of concrete in sewers are availiable 
in booklets, “Monolithic Concrete Sewers,” and 
“Concrete Pipe Sewers,” free on request. 


Louisville has built with concrete 
for 30 years 


24 x 16 ft. giant Southwestern outfall sewer, 
Louisville, Ky. Combined sanitary and storm 
sewer. pence O 4 miles. Capacity 4,000 c.f.s. 
Excellent workmanship and high qualit 
concrete characterized this project, whic 
is part of a modern sewer system already 
comprising 57.3 miles and to cost $17,000,- 
000, when completed. 


PORTLAND CEMENT ASSOCIATION 
Room 93, 33 W. Grand Avenue, Chicago, Illinois 


Please send free booklets, “Monolithic Concrete Sew- 
ers’ and “‘Concrete Pipe Sewers.” 


ee re oeebnew pobeucbias eau eau teens 
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No. 793 low pressure double disc gate 
valve with outside screw and yoke, 
flanged end, brass-mounted. 


Here they are—a complete line of low pressure, 
iron body, double disc gate valves in small sizes! 
They’re especially recommended for service on 
low pressure gas lines, filtration plants, sewage 
disposal plants, irrigation lines, and on other 
water, liquid or gas service where low pressures 


prevail. 


These valves are built with the same scrupulous 


No. 791 low pressure double disc gate 
valve with non-rising stem, flanged 
end, brass-mounted. 
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ae Small Sizes TOO! 


Crane low pressure double disc 
gate valves available from 


2 to 48° 


No. 798 low pressure double disc gate 
valve with non-rising stem, hub ends, 
brass-mounted. 


care that assures the performance of Crane high 
pressure valves. They mean a real saving where 
there is no necessity of using heavy AWWA 


specification valves. 





All sizes are available with flanged ends in non-rising stem 
and outside screw and yoke patterns, brass-mounted. Non- 


rising stem pattern also available with hub ends. 


“CRANE 


CRANE Co., GENERAL OFFICES: 836 SOUTH MICHIGAN AVE., CHICAGO, ILL. ¢ NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offices in One Hundred and Sixty Cities 


VALVES, FITTINGS, FABRICATED PIPE, 








PUMPS, HEATING AND PLUMBING MATERIAL 








Do you mention WATER WORKS AND SEWERAGE? 





Please do. 
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WASH AND FILTERED ; 


WATER CONNECTION BELOW. 
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INFLUENT ANO SEWER 
CONNECTION ABOVE. 
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ENGINEERS and SUPERINTENDENTS agree that 
here is a much needed improvement... 

























































PARTIAL PLAN. 


WASH GUTTER 










WASH AND FILTERED 
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WATER MANIFOLD. RSF POROUS UNDERDRAIN 











HE ink was hardly dry on our first announce- 
T ment of this improved system before hun- 
dreds of interested Engineers and Waterworks 
Superintendents inquired for complete details. 


The flood of inquiries definitely’ showed the 
need for this new underdrain system—the most 
outstanding improvement in filter design in 
recent years. 


The new underdrain system employing Aloxite 


REG. U. S. PAT. OFF, 


NIAGARA FALLS, N. Y. CANADIAN CARBORU 












(Carborundum and Aloxite are registered trade-marks of The Carborundum Company ) 





SECTION A-A 









Brand “R S F” Porous Plates offers these dis- 

tinct advantages: 

@ Uniformity of backwash. 

@ Permanent protection against disruption of sand bed. 

@ Elimination of gravel layers. 

@ A chemically inert filter bottom. 

@ Plates bonded directly to filter floor—no ridges or 
holding down bolts. 

@ Reduced operating heads, both filtering and back- 
washing. 

e Air wash without auxiliary equipment. 


Our sanitary engineers will gladly discuss this new system with you 


THE CARBORUNDUM COMPANY 


NDUM CO., LTD., NIAGARA FALLS, ONT. 





Please mention WATER WoRKS 


AND SEWERAGE— it helps. 
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Vanderheyden Reservoir, part of the water 
supply system of the City of Troy, N. Y. 









Dhe 
City of Troy _@ 


J. 5 
Mathieson Chlorine 






Chlorination house where Mathieson Liquid Chlorine 
stands guard over “The Collar City’s” water supply. 





An Interview with W. F. Luby, Engineer, Bureau of Water 


natant 


a ee, | > E have been using your liquid chlorine in our plant for a 
| ass. number of years,” says W. F. Luby, “and have found your 
product very satisfactory, especially your clean cylinders, which save 
us time and money in the care and upkeep of our equipment.” 





What Mr. Luby says about Mathieson Chlorine is significant. For 
quality of product, in the case of liquid chlorine, is largely a 
matter of scrupulously clean cylinders equipped with dependable, 
trouble-free valves. 


Experienced water works men like Mr. Luby know the danger of any 
interruption in chlorinating operations, and they appreciate trouble- 
free chlorine equipment. That is why they specify Mathieson Liquid 
Chlorine—in the special gray cylinders for water purification use. 


The MATHIESON ALKALI WORKS (Inc.) 


60 East 42nd Street New York, N. Y. 
_ ; Soda Ash... Liquid Chlorine . . . Bicarbonate of Soda... HTH and HTH-15. . . Caustic Soda. . . Bleaching Powder 
W. F. Luby Ammonia, Anhydrous and Aqua... PH-Plus (Fused Alkali) . . . Solid Carbon Dioxide. 


RETR NE TT A i St a ee a ce SSL ST. a a eT 


Yes—we would like you to mention WaTER WoRKS AND SEWERAGE. 
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DOUBTFUL DESIGN—DOUBTFUL VALUE 
DOUBTFUL STAMINA—DOUBTFUL PERFORMANCE 




















PROVED DESIGN—PROVED VALUE 
PROVED STAMINA—PROVED PERFORMANCE 


a 






Pioneer 


Designer> 


nd 


a 
Manufacture? 


TOW ER, FP 
105 Year 


The value of a good pump in waterworks and 
sewerage service cannot be measured by its 
first cost. Until it actually goes into service, 
your pump dollar has bought no more than 
a mass of machined metal. 


But when the valves are opened and the im- 
peller begins to turn, the experience of its 
manufacturer quickly shows in performance. 
Features of design and construction that 
existed only on paper become cold realities. 
Either they work or they don't. 


The experience gained in thousands of suc- 
cessful installations over the years is reflected 
in the design of Fairbanks-Morse Pumps. Rec- 
ords of performance in water, sewage, trash 
and reclamation service of every kind show 
the dependable operation, lowered mainte- 


nance costs and steady year-in-year-out serv- 
ice that come only from long experience, 
single responsibility and precision craftsman- 
ship in manufacture. 


Before you spend your pump dollar, be sure 
that it is not buying a cheap “take a chance” 
pump that, because of doubtful design, 
doubtful manufacture and doubtful responsi- 
bility, will not give you the service you ex- 
pect. Before you buy, talk it over with a 
Fairbanks-Morse engineer. There is no obli- 
gation, of course. He will be glad to help 
you analyze and select the pump best fitted 
to your needs. Address Fairbanks, Morse & 
Co., 900 S. Wabash Ave., Chicago, Ill. 32 
branches at your service throughout the 
United States. 


IRBANKS~-MORSE 
PUMPS 


MPING AND WEIGHING EQUIPMENT 






6306-PA95.30 
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HEAR YE? HEAR YeE?? 
PICTURES WANTED 


R 


Our Water Works Convention Number 





A special section of our April issue will be devoted to pictures of 


Purification Plants and Pumping Stations 


Which are the most attractive or most unique plants in America? 


To determine this point several competent judges will be asked 
to submit their votes after examining the special illustrated sec- 
tion in the Convention Issue of Water Works & Sewerage. 


PRIZE AWARDS 


To those submitting the winning photographs will be awarded: 


Ist Prize .......... . $15.00 
2nd Prize ......... .... $10.00 
Srd Prize ......... .. § 5.00 


In addition: 5 Honorable Mention Prizes 


Size of plant will be no criterion in judging. Small plants are 
frequently more pleasing to the eye or more unique than larger 
ones. 


Will you join in by sending one or more photographs of water 
works plants? Snapshots will serve—but, don't delay. Let's see 
what an interesting lot of plants we can get together—irrespec- 
tive of the prize feature. 

L. H. ENSLOW, Editor 
420 Lexington Ave., 


New York City 





Do you mention WATER WoRKS AND SEWERAGE? Please do. 
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REX PLUNGER SLUDGE 


They can pull heavy sludges from settling tank and digestor hoppers be- 
cause their “In-Oil’” plungers and positive displacement design make them 
self-priming. Their capacity is not materially changed by variations in sludge 
density. Full pipe size openings through these pumps and their low oper- 
ating speed give low sludge velocity at full capacity with minimum friction 
losses. Long on Precision Workmanship—Rugged in Construction—Time- 
tested in Performance—Low in Maintenance. 

They have long life at low cost. Years of service in pumping all types 
of sewage sludge have tested and proven their worth. They are the product 
of a specialized division of the Chain Belt Company that dates back to 1917. 











a nk 
STURDY - RELIABLE - EFFICIENT 


These Veterans of the Rex Sanitation Corps 


Teer 








PUMPS 


A new Catalog— 
No. 249 — gives 
fulldetails on the 
advantages of 
Rex Plunger 
Sludge Pumps — 
and their appli- 
cation. You will 
find it useful in 
your work—send 
for your copy. 


CHAIN BELT COMPANY, 1610 W. Bruce St., Milwaukee, Wis. 


SEWAGE ¢ TRADE WASTES ¢ WATER TREATMENT e SLUDGE REMOVERS e SCREENS ¢ SLUDGE PUMPS 
attinet 1891—Branches or Representatives in all Principal Cities 


SANITATION EQUIPMENT 


REX 
PLUNGER SLUDGE PUMPS 











Please mention WATER WoRKS AND SEWERAGE— it helps. 
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tb PREDETERMINE 


the effectiveness and 
economies of... 























CHEMICAL 
TREATMENT 


S® ATLANTA For the determination of design factors for 
the application of chemical treatment alone and with in- 
stalled sprinkling filters, for this location, the City of 
Atlanta will set up and operate this twenty-foot clarifier, equipped with the Laughlin 
MAGNETITE Filter. 


® CHICAGO Review of the figures resulting from the six months’ operation of this experimental 
unit at the North Side Plant of the Chicago Sanitary District, will permit early publication on 
the efficiency of the Laughlin MAGNETITE Filter in removing solids from Activated Sludge 
effluents . . . in comparison with installed Sedimentation alone. 
At about the same time there will be available figures on solids removal secured from partially 
aerated Activated Sludge liquors. 


® NEW YORK The completely equipped Coney Island Testing Station continues to operate under 
the supervision of the Sanitation Department of the City of New York. Daily results continue 
to afford figures on various phases of plant design, capacities, chemicals involved, dosage, floccu- 
lation and vacuum filtration. 


® DEARBORN Association with the early phases of the well-known chemical-mechanical installation 
at Dearborn permits continued up-to-the-minute contact with new operations there. 


Reports upon the effectiveness of these comparative procedures are continuously 





received by this office for observation and study. Interested engineers, munici- 





pal officers and students of public economy are invited to inquire as to their bear- 





ing on current plans. 


FILTRATION EQUIPMENT CORPORATION 


Division of AMERICAN CYANAMID COMPANY 
Sales Office: 350 Madison Avenue New York 








Yes—we would like you to mention WATmR WORKS AND SEWERAGE. 
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How Anaconda Copper Tubes 
reduce expense of service lines 

















Eas y 0 install, Soft Anaconda Deoxidized 
Copper Tubes may be bent cold, by hand, around 


obstructions and corners. 


No threading. Sound threadless joints may 
be made quickly and simply with fittings of the 
“flared tube” type. 


Lon g len eths . Anaconda Tubes come hard and 
soft in 20’ straight lengths and soft in 30’, 45’ 
and 60’ coils, often permitting a continuous run 


between main and service connections. 


Durable. a special deoxidizing process in- 
creases strength and resistance to corrosion. The 
flexibility of Anaconda Tubes helps relieve the 
stress of settling soil and traffic vibrations. 





Ductility of soft Anaconda Copper Tubes re- 
duces the freezing hazard to a minimum. 


Available. Tubes and fittings are carried in 
stock by leading supply houses everywhere. 


Identifiable. The Anaconda trade-mark—your 
assurance of quality—is stamped in Anaconda 
Copper Tubes at close intervals throughout each 
length of coil. 


No wonder this type of installation is preferred. And no wonder Anaconda Copper Tubes enjoy such widespread popularity 
. _ THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 


Aust OuDA 


ANACONDA COPPER & BRASS 
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NEW HAVEN, CONN. 


(Fuller & McClintock, Engineers) 





Every metering problem is different! 


At New Haven it was a double job, that of meter- 
ing the flow of sewage and of diverting heavy storm 
leads past the treatment plant. (Journal of A. W. 
W. A. Oct. 1932, describes this equipment.) 


Builders Iron Foundry, because of their experi- 
ence in metering and controlling large flows, were 
able to cooperate in the design and to build this 
special Venturi Controller. 





Similar cooperation is available for your flow 
problems, whatever their character. 


FOLLOW THE 
BUILDERS CAMERAMAN 







as month by month he shows 
views of interesting instal- 
lations. 














UTE UTEETDE URDU DEER EEE EE EEE 





was. 
PROVIDENCE ¢Rele 
Bulletin 260 — Venturi Meters for Main Pipe Lines Bulletin 273 — Chronofle Telemetering System, transmitting flow, pres- 
Bulletin 232 — Venturi Direct Acting Controllers sure, or level measurements for “hundreds of feet or hundreds of miles”’. 
= ae 





The Chicago Combination 
Aeration and Settling Tank 


Low initial and ~~ #3 
low operating “4 3 
costs plus simple #3 sa 3 
control with a 
quality effluent 
characteristic of 
activated sludge 
plants, makes this 
design highly de- 
sirable. 





Chicago combination aerator and set'ling basin unit has at last made it possible to use the Activated 
Sludge Process for Institutions and small communities. Write us for information on present installa- 
tion and others under construction. 


LAKESIDE ENGINEERING CORPORATION - CHICAGO, ILLINOIS 


Do you mention WATER WoRKS AND SEWERAGE”? Please do. 




















M » 
U EY... SUR _—— 


EBG’s reputation for purity in Liquid Chlorine has been known from coast to coast since 1909. Ask a man who uses 


EBG. There’s never a question in his mind. His answer is quick—and straight from the shoulder. It’s “Pure? ... Sure!” 


ELECTRO BLEACHING GAS COMPANY ¢ MAIN OFFICE: 9 EAST 41ST STREET, NEW YORK, N. Y. ¢ PLANT: NIAGARA FALLS, N. Y. 


FIRS T E COUNTRY 
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| 106 years underground 
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| then hack in service 
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RPC e 4 Economies 
Paris laid this pipe the year 
before Lafayette’s farewell * 3 
visit to America. of Cast Iron Pipe J 
— 
. : . ; ger 
1. Official records of cast iron pipe i 
laid 100 to 200 years ago and still in a 
: s hu: 
BOVE is shown an unretouched photograph service, prove that it is cheapest in tal 
of 106-year-old cast iron pipe, with bell-and- the end. sey 
spigot joints, being relaid across the Pont de la 2. Official reports on file in the office on! 
Concorde in Paris. Installed in another part of the of a prominent technical publication, ing 
city about 1825, this section was taken up and prove that cast iron pipe is cheapest mt 
relaid in 1931. Each pipe was in such good con- wpe None cn ass 
dition that it could be relaid immediately, and the 3.’ Long-lived pipe wegen en . on 
rest of the original line of which this section was less is FADE ig for rep a co 
. enn s * ma and repairs. Therefore, cast iron pipe mi 
a part is still in service underground. Other cities < : 
2 s shia ‘ saves money on street-openings. lie 
in Europe and America can point to cast iron : 2 
: 3 . “ae ona . 4. When replaced by larger pipe, or a wl 
pipe, with bell-and-spigot joints, still in use after Tie ’ 
100 to 200 7 main is abandoned or rerouted, cast lat 
serving rears ¢ ver. . : . “Ge : 
er ’ ee ” z Tunes Gee ee iron pipe pays a final dividend in A 
The four major economies resulting from the salvage value. 
long life of cast iron pipe are due to its effective 
resistance to rust. Cast iron is the one ferrous di 
metal for water and gas mains, and for sewer con- - 
struction, that will not disintegrate from rust. This tic 
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characteristic makes cast iron pipe the most prac- For further information, address The Cast Iron Pipe 
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Chemical Control Room; Ton Chlorine Container on Recording 
Scales; Chronoflow Indicating Instrument and Clock; Copperas 
Feeders and Chlorinators in Duplicate. 
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PLANT AT BIRMINGHAM, ALABAMA 


By H. H. HENDON* 


Birmingham, Ala. 


EFFERSON COUNTY, 
J Alabama, is a Sanitary 

District financed by a 
general ad valorem tax of 
three-tenths of a mill per one 
hundred dollars. This tax 
takes care of intercepting 
sewers and sewage treatment 
only, the lateral sewers be- 
ing financed by the various 
municipalities from direct 
assessments. To date, the 
only sewerage system in the 
county are those in the Bir- 
mingham District, and these 
lie in four drainage areas on 
which there is a total popu- 
lation of four hundred thousand. 





The Author 


A Plan and Program 

Prior to 1932, sewage from these four districts was 
discharged untreated to the streams, or else received 
inefficient treatment in obsolete plants that were prac- 
tically useless. To remedy this condition a program 
Was inaugurated involving a major extension of an im- 
portant intercepting sewer and some form of treatment 
for the whole of the Birmingham District. These proj- 
ects will be discussed briefly in the order in which they 
were constructed. 


Ensley Plant 


The Ensley Plant, completed in 1933 and described 
in WaTER WorKS AND SEWERAGE of August 1933, (1) 
treats the sewage from the Village Creek drainage area 
which constitutes approximately thirty per cent of the 
district. The only problem here was that of removing 
settleable solids that were building up sludge deposits in 





*Chief Sanitary 
Alabama. 


Engineer, Commission of Jefferson County, 


a lake below the plant. This was accomplished by the 
installation of a primary treatment plant of the separate 
sludge digestion type. 

The plant, now serving a population of 100,000, was 
designed to treat a flow of 12 M.G.D. from a contribut- 
ing population of 120,000. The most interesting feature 
of this modernly equipped plant is the low construction 
cost of $11,500 per million gallons, or $1.15 per capita. 
The operating cost during the past year was $4.02 per 
m. g., or 11 cents per capita per year, exclusive of fixed 
charges. (See Table 1.) 


Bessemer Plant 


The Bessemer Plant consists of a mechanically cleaned 
bar screen and a Venturi meter. The plant has a-max- 
imum capacity of 40 M.G.D., the existing units being 
so arranged that further treatment can be provided if’ 
and when necessary. 





A Corner of the Laboratory. Light Green Tiled Walls, Rubber 
Floor Coverings, Metal Tables and Cabinets. 
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Shades Valley Sewer 


The Shades Valley intercepting sewer, described in 
WaTER WorKS AND SEWERAGE for January 1934 (2), 
was extended 3% miles in 1933 to reach the city limits 
of the town of Hollywood. Alternate bids, taken on the 
usual construction materials and light weight cast-iron 
pipe, revealed that the cast-iron pipe could be installed 
for only 11 per cent more than the low bid on concrete 
pipe. This bid on cast-iron was accepted. After com- 
pletion, tests showed an unusually low infiltration of ten 
gallons per minute, although the entire length of 42 in. 
sewer lay in ground water. This pipe was specially 
designed, having simplified light weight bells and wall 
thickness less than that used for pressure pipe. It was 
jointed with poured cement grout. 


Tarrant City Plant 


The Tarrant City Plant, completed in 1934, was de- 
signed to treat a flow of 3 M.G.D. It is of the separate 








Fig. 1—The Shades Valley Chemical Sewage Treatment Works, Birmingham, Ala. 
the Author.) R 











(General Plan as Conceived and Designed by 


sludge digestion type with provisions at present for pri- 
mary treatment only, but with the idea originally, that 
the activated sludge process for secondary treatment 
would be adopted when funds permitted. However, be- 
cause of the low cost involved in providing chemical 
treatment such as that now demonstrated at the Shades 
Valley plant, with such satisfactory operating results 
having been obtained, it is now definitely planned to 
utilize chemical treatment at the Tarrant City plant. 

This plant, provided with two center-feed clarifiers 
and two-stage sludge digestion with open sludge drying 
beds, has been in operation for approximately three 
months. Treating an average domestic sewage, the sur- 
prising result is that, reductions of 70 per cent in sus- 
pended solids and 50 per cent in B.O.D. have been 
obtained. 


The Shades Valley Plant 
The Shades Valley plant, completed in 1934, is lo- 


TABLE 1.—OPERATING COST,* ENSLEY PLANT. 


Sludge Set- 
tlingsand Sludge Sludge 
Screenings Grit Pumping Digestion Drying Laboratory Gnds. Total 
Ee OE CERT OTT Te, $1,510.10 $821.20 $2,390.00 $1,592.00 $1,816.00 $1,762.70 $1,141.00 $11,033.00 
Re ed es os ees 4.13 2.25 6.54 4.36 4.97 4.83 aan * 30.21 
NI NN oc s'd-a itp eimai a 0.551 0.300 0.872 0.577 0.663 0.643 0.416 4.02 
EP NEE no a ciarscice add atuls ee 0.015 0.008 0.024 0.016 0.018 0.017 0.014 0.11 
Per Ib. 100 B.O.D. removed............ 0.165 0.089 0.267 0.174 0.198 0.192 0.125 1.21 
Per ton dry solids removed............. cates ane he 1.225 1.396 Bane eudia's oat 
NS 6g ian cau we che cinicdin Same sts 0.193 0.192 naacee Sia 
Torat Cost (Including fixed charges) 

ela n ann tianeiniaaia dit pin Ga $2,529.40 $1,743.86 $7,809.87 $8,593.83 $3,866.89 $2,512.70 $1,276.00 $28,332.55 
ee aa i as pico ue Meow hahaha ae 6.92 4.78 21.39 23.54 10.59 6.89 3.50 77.61 
Per nition Rs 04; nd sinc slain Rani 0.923 0.636 2.85 3.12 1.411 0.913 0.465 10.32 
CN OE IIE. on ccc ccicccseccscs 0.025 0.017 0.078 0.086 0.038 0.025 0.012 0.28 
Per Ib. 100 B.O.D. ‘removed............ 398 0.275 1.245 1.353 0.608 0.394 0.205 4.478 
Per ton dry solids removed............. ree panic ae 6.50 2.90 ee saree oon ae 
ME cleats diaws see wa neat ent ncn 0.323 0.622 Sediaie sams 


*Cost based on actual volume of sewage treated. At design capacity the operating cost would be $2.80 per million gallons. 
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cated near some of the district’s finest residential sec- 
tions. The receiving stream is used for recreational pur- 
poses, making a high degree of treatment imperative 
during the summer months, whereas primary treatment 
with odor control seemed sufficient for the winter months. 

After considerable study, (3) (4) chemical treatment 
was selected to meet these and other particular condi- 
tions, and also for the following reasons: 

First: Chemical treatment seemed to be able to pro- 
duce economical and satisfactory results under varying 
conditions. This was important in this case where the 
combined variation in strength and volume of the sew- 
age in a daily cycle at times is of the ratio of about 
twenty to one. (See Fig. 3.) 

Second: The rapidly increasing population load would 
require either an excessively large initial expenditure for 
a biological plant, or the continuous addition of small 
units. This appeared very undesirable with the present 
financial and political set-up in the county. 

Third: Since complete treatment was to be unneces- 
sary during the wet cold seasons, it was desirable that 
the plant be subject to easy and quick change from a 
primary to a more complete treatment plant. 

Fourth: The cost of treating sewage by a chemical 
process seemed to be considerably less than by any other 
type of treatment productive of purification of a higher 
order than plain sedimentation. 

Fifth: The relatively weak sewage from this drainage 
area would have required units out of proportion to the 
organic matter removed in a plant employing the biolog- 
ical process. 

Sixth: The absence of odors and fly breeding was in 
its favor. 

Chlorinated-copperas (ferrous sulphate oxidized with 
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chlorine) was selected as the coagulant for the follow- 
ing reasons: 

First: Chlorinated-copperas proved to be the cheapest 
coagulant productive of desired results and under pre- 
vailing conditions. 

Second: The reaction between copperas and chlorine 
proved to be practically instantaneous and required no 
close control or complicated apparatus—a slight excess 
of chlorine being added along with the copperas for 
sterilization. 

Third: Chlorine and copperas were both easily ap- 
plied through common-place equipment and did not pre- 
sent any corrosion problems beyond those experienced 
in water purification. 

Fourth: Chlorine was to be used for sterilization with 
any process selected and, by using it in producing the 
coagulant the higher consumption justified the use of 
ton containers, thereby further reducing: the cost. 

Fifth: Being obtainable from the local steel mills, 
was an additional factor in favor of ferrous sulphate. 


The Plant* 


The Shades Valley (see fig. 1) plant was designed 
to treat a dry weather flow of 2 M.G.D., with the set- 
tling tanks operating in series as a chemical precipita- 
tion plant, or 4 M.G.D. with the settling tanks operating 
in parallel as a primary treatment plant. A storm flow 
up to 6 M.G.D. can be given sedimentation by parallel 
tank operation. 

The principal units provided are as follows: 

Bar Screens.——A 4 by 5 ft. mechanically cleaned bar 
screen with 34 in. clear openings. ‘The cleaning mechan- 
ism is operated by a float control. 


*Cover illustration. 





Main Building from the Rear, Shades Valley Plant, Birmingham, Ala. In the Foreground Is the Divided Flocculator, the Flash 
Mixer and Control Valves Beyond. On the Right the Simplified Method of Handling and Storing Chlorine Containers Is Shown, 


the Hoist Beams Entering the Chemical Room Adjacent. 
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Fig. 2.—Diagrammatic Scheme of Method D of Plant Operation 


That Giving Most Satisfactory Results When Employing 
Chemical Precipitation. 


Meter—A 24 by 10 in. Venturi meter with indicating, 
totalizing and recording instruments in the meter-room 
and additional indicating instrument in the chemical con- 
trol room. 

Mixer—A 5 by 5 ft. flash-mixer equipped with a 
“Turbo-Mixer” mechanism having a 27 in. impeller 
and variable speed drive unit. This mechanism also does 
the duty of a low lift pump, as will be brought out later. 

Flocculators—A 22 by 21 by 7% ft. “Flocculator” 
is provided with a division wall so that it can be used 
as either one or two independent units. This unit is 
equipped with a Door mechanism consisting of three 
rows of paddles 6 ft. 6 in. in diameter, and is driven by 
a four-speed gear-motor which operates the paddles at 
a peripheral speed varying from 0.8 to 2.4 ft. per second. 
The detention period provided by the “Flocculator,” 
when operating at design flow, is thirty minutes. 

Clarifiers—Two 45 ft. diameter (7 ft. side water 
depth) center-feed settling tanks equipped with Dorr 
cleaning mechanism, each providing one hour detention 
period on a flow of two million gallons per day. 

Sludge Pumps—Two Barnes 4 in. simplex sludge 
pumps. 

Digesters—A two-stage digestion system consists of 
two tanks with fixed roofs, the underside of which is 
submerged. 

(a) 40 ft. diameter by 25 ft. water depth primary 
digester is equipped with a “Turbo-Mixer” mechanism, 
gas collection system and heating coils. The floor is flat. 

(b) 40 ft. diameter by 16 ft. side water depth sec- 
ondary digester (unheated) is equipped for gas collec- 
tion but no mixing. The floor has a 30 deg. slope to 
center. 

Sludge Beds. 
105 ft. 

Main Building.—The main building, besides housing 
the bar screen and sludge pumps, contains the following: 

Chemical Room.—Equipped with two W. & T. Solu- 
tion Feed Vacuum Chlorinators ; two W. & T. Dry Feed 
Machines; Recording and indicating Fairbanks-Morse 
chlorine scales ; Flow indicator and electric clock mounted 
on a common panel; Overhead monorail for handling 
one ton cylinders of chlorine. 

Chemical Storage.—Is 21 by 40 ft. and located above 
the chemical feeder room. Elevator equipped. 

Meter Room.—Fresh water-pump; Water-pump sup- 
plying plant effluent to operate chemical feeders; All 
electrical controls; Gas meters; Sewage meter instru- 


Five open sludge beds each 25 by 
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ment panel; Digester heating boiler and appurtenances: 
Building heating boiler. Sy 

O fice —10 by 16 ft. 

Laboratory —10 by 20 ft. completely equipped labo- 
ratory has built-in furniture, tile walls and rubber floor 
covering. 

Garage.—A 22 by 32 ft. one story brick garage serves 
also as store-house for tools and equipment. 


Operation of Plant 


The plant is so designed that it may be operated jn 
several different ways by merely opening and closing a 
group of valves. Briefly described, the methods follow: 

Method A: Plain parallel sedimentation with one-half 
of the sewage flowing through each settling tank, either 
with or without flocculation. 

Method B: Plain series sedimentation with the sewage 
flowing first through the primary clarifier and thence 
through the flocculator and secondary clarifier. 

Method C: Parallel operation with chemical precipita- 
tion of the screened sewage with the sewage flowing 
first through the flash mixer, flocculator and thereafter 
one-half passing through each clarifier, either with or 
without return of sludge to the crude sewage. 

Method D: Series operation of clarifiers, with chem- 
ical precipitation applied to the settled sewage. In this 
case the sewage flows first through the primary clarifier, 
thence through the flash mixer, flocculator, and secondary 
clarifier. This scheme may be used either with or with- 
out return of sludge to the crude sewage. It is the most 
effective method and that selected for normal use with 
chemicals. (See Fig. 2.) 

Method E: There is a division wall in the flocculator 
which allows it to be used as two separate units. In 
this scheme, the screened sewage flows first into one side 
of the flocculator where all of the chemical sludge from 
the secondary clarifier is returned to mix with it. This 
mixture then flows into the primary clarifier. The settled 
sewage then flows to the rapid-mixer where the coagu- 
lant and chlorine are added. It then flows through the 
other half of the flocculator and into the secondary 
clarifier. ' 

In all the above schemes, chlorine can, if desired, be 
added ahead of each clarification stage and also to the 
raw sewage before it enters the screen chamber. 

The two clarifiers are at the same elevation to obtain 
parallel operation, therefore in series operation it is nec- 
essary to overcome the friction losses through the con- 
trol chamber, the primary clarifier and return of settled 
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Fig. 3.—Hourly Variations in Suspended Solids Content—Illus- 
trating the Value of Pre-Settling to Reduce Fluctuations and 
Chemical Consumption. 
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The Shades Valley Plant from the Laboratory Window in the 
Main Building. Control Valves, Flash Mixer and Flocculator 
in Center. 


sewage to the flash mixer. This was accomplished by 
designing the Turbo-Mixer unit to function as a low lift 
pump which raises the sewage approximately one foot 
to recover the head loss. 


Preferred Scheme of Operation 


The preferred method of operation was stated under 
Method D' above, is series operation with chemical pre- 
cipitation of the settled sewage and the continuous re- 
turn of the whole of the chemical sludge to the raw 
sewage (Fig. 2). This method of operation has the fol- 
lowing distinct advantages : 

First: The admixture of the chemical sludge with the 
raw sewage entering the plant eliminates odors. Elim- 
inating odors and corrosion in the screen room and re- 
ducing the cost of odor control by prechlorination are 
important functions of the iron bearing sludge returns. 

Second: The amount of chemicals required are re- 
duced not alone by presedimentation but by the benefi- 
cial effects of the flocculent return sludge in adsorbing 
finely divided solids which are removed in the primary 
settling. 

Third: Returning the chemical sludge gives a uniform 
mixture of sludges delivered to the primary digester. 

Fourth: Chemical sludge, while in itself very difficult 
to thicken, concentrates readily when re-settled with raw 
sewage solids, thereby materially decreasing the volume 
of sludge pumped to the digester. 

Fifth: In case an excess of chemicals are added over 
some short period, these chemicals will be utilized when 
returned thus tending to eliminate possible waste of 
chemicals. 

Sixth: Preliminary settling tends to give a sewage of 
a more uniform solids content going to the flash-mixer. 
In other words, it smooths out the hourly-variation in 
suspended and non-settleable solids. (See Fig. 3.) 

Seventh: The return of the chemical sludge from the 
secondary clarifier to the raw sewage washes out the 
acids in the returned sludge so that the mixed sludge 
pumped from the primary clarifier to the digester is of 
normal reaction. No line being used, the pH of the 
chemical sludge is usually 6.6 while that of the mixed 
sludge is 6.9. 

In the original plans a reaction tank was provided for 
the combination of the ferrous-sulphate solution and 
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chlorine water. This consisted of a 5 by 5 by 5 ft. 
concrete tank provided with a water jet for agitation. 
Since a slight excess of free chlorine is added for steril- 
ization along with that required for oxidizing the cop- 
peras, there was a loss of chlorine from this open tank 
which is now by-passed. The present operation is sim- 
ply that of joining the two rubber hose lines carrying the 
copperas in solution from the dry feed machine, and the 
chlorine from the chlorinators, into a common rubber 
hose which runs about 40 ft. to the flash mixer. 

Except for such minor changes the plant is operating 
as planned. 


Comments and Observations 


Although a variable speed unit was provided on the 
flocculator, this unit is being operated at a constant speed 
to give a peripheral velocity of 0.8 of a foot per second. 

Conduit were designed for a velocity of one foot per 
second but it is the opinion of the writer that this should 
be reduced to about one-half foot per second. 

Both the primary and secondary clarifiers provide 
one hour detention period each. It is the opinion of the 
writer that the secondary or final clarifier should pro- 
vide for a longer settling period. 

The rate of chemical application is changed seven times 
daily by adjusting the chemical feeders. This dosage 
is determined by the rate of flow of sewage, flocculation 
tests in the laboratory and observation, and by past 
experience of the operator. 

The chemical sludge is returned to the raw sewage 
continuously at a low rate, and the mixed sludge is 
pumped from the primary clarifier into the primary 
digester seven times daily. This pumping operation 
is controlled automatically by a time clock. 

Up to the present time, practically all of the sludge 
solids have been held in the primary digester until the 
solids content throughout the sludge depth becomes uni- 
formly about five per cent. Then as raw sludge is 
pumped, digested sludge is displaced into the secondary 
digester from which supernatant liquor is returned to 
the raw sewage. 


Results 


Although the plant was first placed in operation in 
June, 1934, regular organized operation was not started 
until the middle of September. Since that time various 
schemes of operation have been tried except during wet 
weather when no chemicals were added. The plant had 
been in actual chemical operation for about 60 days up 
to December Ist, when chemical treatment was discon- 





Digester Heater, Meter and Switch Board Room, Shades Valley 
Plant, Birmingham. 




















































































































OS SE ET EE RE RR 
















































































































































° oo 00 ae 
— ee + T | | , 
ZOE ACG ys { | Swaoes vaLLayY 
we wee. r | | PANT 
1 SEYOEE 2-5" } | 
MTT r rie naa 
thy] | | 
I) i 
mae : 
ZEA \ Lh TAROANT CITY PLANT 
mae. 8877. Ie ~~“ : (axraamEenTar) 
Gs arr) \ \N 
| 7 | 
| HALE | 
PEA ° 7 SE. a IN \\ ; @NSLEY PLANT 
Cen Ad Le Fb ag ee A MOY 
L ” AE SETTLING LA ry \ \ 4 (an Pats MaN TAL) 
AZ = Ll feencvewr 
Sates > aan = ne 








SusPENoaO 504/08 fEMOVED APA 


SUSPENOED 30L/0S #EMOVAL 
=<. @ 











Fig. 4.—Removal of Suspended Solids—Employing Pre-Settling, 
Returned Sludge, Chemical Precipitation on Three Sewages. 


tinued for the winter season. Although the period of 
operation to date has been too short to give more than 
tentative results, the following indicates in a general 
way what may be expected from the process. 


The raw sewage has had an average B.O.D. of 80 
parts per million and a maximum B.O.D. of 200 parts 
per million. This has been reduced to 10 parts per mil- 
lion, or less, in the final effluent. It has had an average 
of 100 parts per million suspended solids and a maxi- 
mum of 300 parts per million. These have been uni- 
formly reduced to 9 parts per million, or less, in the 
final effluent. 

The flow has averaged about one million gallons per 
day of strictly domestic sewage from a separate system. 
The pH of the raw sewage has been about 7.1 and the 
alkalinity 130 parts per million. The iron content of the 
raw sewage has been 2 parts per million, and that of the 
effluent 1.5 parts per million. The 2 parts per million 
of iron in the raw sewage is settled out or precipitated 
after being oxidized by the excess chlorine. The 1.5 
parts per million of iron in the effluent is in the form 
of pin point ferric hydroxide floc passing out over the 
weir. 

The reduction of pH through the plant is roughly 0.3, 
the average of the final effluent being pH 6.8. 


The effluent is clear; a striking proof of which is the 
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fact that the cleaning mechanism on the bottom of the 
final settling tank can be plainly seen. 

All analyses have been run strictly according to Stand- 
ard Methods of the A.P.H.A., precaution being taken 
in the case of B.O.D. determinations to neutralize excess 
chlorine, adjust pH when necessary, and reseed with 
sewage bacteria. The overall removal of suspended solids 
and B.O.D. are shown in Fig. 4 and Table 2. 


The results have been accomplished by dosages which 
average 70 Ibs. of chlorine and 440 lbs. of ferrous syl- 
fate (FeSO, 7H,O) per million gallons of sewage 
treated. As a matter of interest, this is equivalent to 
290 Ibs. of ferric chloride, computed on an iron content 
basis. 

The copperas dosage is varied from 35 parts per mil- 
lion to 65 parts per million during the daily cycle accord- 
ing to the strength and volume of sewage. The amount 
of chlorine used is in excess of the amount required to 
combine with ferrous sulfate in order to carry a slight 
residual for disinfecting purposes. 

The cost of chemicals has averaged $5.40 per million 
gallons of sewage treated, based on ferrous sulfate de- 
livered at $17.50 per ton in 200 lb. sacks, and chlorine 
at 3 cents per pound in ton containers. 


Value of Pre-Sedimentation and Sludge Return 


A test run was made to determine the effect of pre- 
sedimentation. To obtain substantially the same results 
it was necessary to add 15 parts per million more chlor- 
inated copperas at an added cost of $1.25 per million 
gallons when preliminary sedimentation was not used. It 
is obvious that presedimentation has a value and does 
not add materially to the first cost of the plant, because 
the settling capacity required for the winter season is 
simply operated in series as primary and secondary units 
during the summer season when the more complete treat- 
ment is necessary. 

The value of sludge return was ascertained in another 
test run. It was shown that in this procedure 10 parts 
per million less copperas was required than that needed 
during presedimentation alone. This resulted in a sav- 
ing of $.85 per million gallons of sewage treated when 
the chemical sludge was pumped to the crude sewage at 
the same rate that it settled in the final clarifier. Dis- 
regarding, however, the actual saving in chemicals, this 
procedure was found worth while for odor control, 
sludge thickening and other reasons already mentioned. 

The chemically precipitated sludge is taken from the 
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Entrance Hall of the Main Building, Shades Valley Plant, 
Birmingham. 


settling tank at a solids content of 1.5 per cent. The 
introduction of a sludge of this high moisture content 
would not be conducive to efficient digester operation. 
After settling with the crude solids, a mixed sludge aver- 
aging 4 per cent solids or higher from the primary clar- 
ifer can be obtained and this represents a solid content 
much higher than could be obtained if the two sludges 
were added to the digester separately. 

The mixed sludge from the primary clarifier is pumped 


to the primary digester. To date, sufficient sludge has 
TABLE 3.—SHADES VALLEY COST. 


eee Re ee poate ec eeseceecs - sien 4) ow ealats $108,000.00 
Operation (based on plant operating at 2 m.g.d. 
eS i errr 8,100.00 
Labor 
FE Oe oS ons Ace tn ecto $100.00 Mo. 
eg ere 75.00 Mo. 
t Nistt Operator @ occ scciccensss 100.00 Mo 


$350.00 x 12 4,200.00 
Chemicals 
Assume 6 months’ operation 
67.4 Ibs. Chlorine @ .0304 Ib.; 370 Ibs. FeSO. @ 


BAP Oe Mn so oso pened nvences scaiecemes 1,930.00 
Power 
80,000 kwh. @ .025 (including demand charge of 
BEI, aia one nteenis steno esaistoumes sens 2,000.00 
Sludge Removal 
2,350 Ibs. of 50% H:O Air Dried Sludge per day 
Oe Re OE Geos bn tb howe ndadepoccscresienss 430.00 
Supplies 
Oil, Paint, Laboratory Supplies, etc............. 300.00 
ee TT TTT te 300.00 


io Poa rset es oteds Din adeeb IEW $17,260.00 

CN ee PR as osinenevsesseierntnetesmeds $23.65 
TABLE 4——-ESTIMATED COST OF CHEMICAL 
TREATMENT AT EXISTING ENSLEY PLANT. 








MANNY COME ox Sieve oes vod ware ea Maa $212,000.00 
Operating Cost (including fixed charges) per M.G.... $13.84 
This Operating Cost is divided as follows: 
Total 

M.G. for Year 

CER... 25 on cn ahhh eae eaeee en $3.61 $15,800.00 
IND coe ca dxcsacdaihmecesaemecnunnin 35 1,510.00 
| Re rr ern ene ren 19 821.00 
Mixing and Flocculation......... ee ee .20 874.00 
Return Sludge Pump and Feeder Water Supply _.20 874.00 
ON Re ek 6.00 26,300.00 
Sludge Settling and Pumping............... 61 2,690.00 
DD, «sind ceaxohve nenbeeceuneneannnse 36 1,592.00 
DIRE oa ctavdvasseensnneercees 1.60 7,000.00 
OO OO ELLE 46 2,000.00 
oe Be errr ret tre ree .26 1,150.00 
1.00 
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not accumulated in the digestion system to give sub- 
stantial results regarding gas production or solids reduc- 
tion in this system. The evolution of gas, however, in- 
dicates that the sludge will digest without difficulty. 


The supernatant overflow from the secondary digester 
has a suspended solids content of but 100 parts per mil- 
lion as compared with 1,700 parts per million suspended 
solids in the overflow of the single stage digesters at 
the Ensley Plant. 


On October 2nd, approximately 1,500 cu. ft. of sludge 
were drawn from the secondary digester in order to be 
sure that there was no accumulation of inorganic matter 
in this unit. The sludge was drawn to an average depth 
of 7% in. on the open sand beds. It was odorless and 
dried readily. The iron content when drawn was 1.8 
per cent on a dry basis. 


The amount of sludge produced when employing chem- 
ical precipitation and return sludge appears to be about 
10 per cent more on a dry basis than the actual solids 
removed. 


Costs 


The installation cost of this plant was $108,000.00; 
which figures $54,000.00 per M.G.D. capacity. The 
operating cost is the same as that for a primary treat- 
ment plant of comparable size, with the exception of the 
additional power for operating the chemical feed and 
mixing devices and the cost of the chemicals. (See 
Table 3.)- The operating force consists of one chemist, 
two day operators and one night operator. 


Because of the fact that the sewage treated at this 
plant is relatively weak, it was decided to construct a 
small experimental plant that could be readily moved to 
the various plants in the district so that results could be 
obtained under varying conditions. This experimental 
plant is now in operation at the Ensley Plant, treating 
three thousand gallons per day with the following re- 
sults (See Table 2): 


The raw sewage had a B.O.D. of 300 parts per million 
and a suspended solids content of 310 parts per million. 
The final effluent had a B.O.D. of 15 parts per million 
and a suspended solids content of 18 parts per million. 
This was accomplished by the addition of 66 pounds of 
chlorine and 518 pounds of ferrous sulfate (FeSO, 
7H.O) per million gallons of sewage treated. 


On the basis of these test runs and accurate plant cost 
data accumulated over an eighteen months period, it is 
estimated that with the addition of certain auxiliary 
equipment and plant structures the following would be 
the installation and operating cost of a complete chem- 














Samples Taken Through the Plant: Right—Crude Sewage; 
Center—Pre-Settled with Floc Return; Left—Final Effuent. 
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ical treatment plant at Ensley, treating a flow of twelve 
million gallons per day all the year round: 
NN es ce ut on wt $212,000.00 
Operating cost, including fixed charges, $13.84 per 
M.G. (For details see Table 4.) 


Conclusions 


From the experience of the operation of both the 
Shades Valley Plant and the Ensley experimental plant, 
the following tentative conclusions can be drawn: 

First: The chemical precipitation and chlorination of 
sewage using an iron salt as the coagulant gives results 
approaching those from trickling filters or the activated 
sludge process. 

Second: Installation and operating costs are less than 
thirds that of an activated sludge plant of equal capacity. 

Third: The chemical precipitation process seems better 
adapted to meet daily and seasonal variations in strength 
and volume of sewage than are biological processes. 

Fourth: A chemical plant can be easily converted 
from primary to the more complete treatment, as re- 
quired, and without unduly complicating plant operations. 

Fifth: Chlorinated copperas is desirable as a coagu- 
lant because of ease of handling, low cost, and ease of 
application. 

Sixth: Preliminary sedimentation is of advantage in 
that it reduces chemical cost and produces a combined 
sludge that is more easily handled and digested. 

Seventh: Return sludge is of advantage in that it aids 
in odor control, further reduces chemical costs, intimately 
mixes the raw and precipitated sludge, and produces a 
thicker combined sludge. 

Eighth: Presedimentation with return sludge tends to 
produce a more uniform sewage at the point of chemical 
application. 

Ninth: The return of the chemical sludge to the raw 
sewage washes the acids out of the returned sludge so 
that the mixed sludge is of normal reaction. 

In conclusion, I wish to express my appreciation for 
the cooperation and valuable assistance given by L. H. 
Enslow, Editor, WATER WorKs AND SEWERAGE, Well- 
ington Donaldson of Fuller and McClintock, and R. S. 
Rankin with the Dorr Company. 

Acknowledgment.—This paper was presented by the 
author before the New York State Sewage Works Assn. 
in New York City on January 15, 1935. 
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Twin Cities Plant to Be Patterned on Birmingham 


In the February issue of the Public Works Engineer's 
News Letter, distributed by the American Society of 
Municipal Engineers, appears the following interesting 
news item. 

The Minneapolis-St. Paul Sanitary District announces 
that it will pattern its $3,400,000 sewage treatment plant 
after the recently built Shades Valley chemical precip- 
itation plant at Birmingham, Ala., which is described 
by H. H. Hendon elsewhere in this issue. 
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The Minneapolis-St. Paul plant will be the largest 
sewage project in the world to be especially designed 
te utilize chemical treatment which will employ precipi- 
tation with a ferric coagulant as a means of seasonal im- 
provement of fractional to complete flows of the settled 
sewage. This scheme has been chosen in order to most 
economically produce the required reduction of pound- 
age of oxygen demand as determined necessary when 
based on river conditions and plant loadings. 

C. C. Wilbur, Chief Engineer on the Twin Cities sew- 
age disposal project recently announced this decision. 

The plant will be located in Pig’s Eye Island in the 
Mississippi River, 3 miles below St. Paul. 
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Primary Sewage Treatment Considered Ample for 
Washington Plant Construction to Go 
Forward Promptly 


The problem of degree of sewage treatment required 
and type of plant to be constructed for the District ot 
Columbia has been settled. Although the Board of three 
eminent consultants retained to advise the District advo- 
cated complete treatment by the activated sludge, proc- 
ess, District authorities and P.W.A. engineers could find 
no sufficient reason to treat to such high degree of puri- 
fication the District’s sewage, either now or for some 
years to come. 

It has been agreed now that for the time being pri- 
mary treatment is to be provided with the understanding 
that more complete treatment can be added in future 
years without sacrifice of any part of the primary treat- 
ment scheme now to be provided. The allotment of 
$8,000,000 for the treatment works is to be reduced 
to $4,000,000 or any amount in excess of that figure 
which may be required to provide a modern primary 
treatment (separate digestion) plant. 

Consideration was given chemical treatment, which 
may be justified later for seasonal periods of application, 
but even this appears doubtfully needed for the present. 
With progress being made in chemical treatment, im- 
provements may be expected before the method need be 
utilized by Washington and therefore the decision to 
postpone any form of secondary treatment has been 
agreed upon between the District Commission and the 
P.W.A. in order that the plant may be promptly built 
at a cost of about half that originally contemplated ; and, 
at savings in operating and fixed costs amounting to more 
than $400,000 per year comparing a primary plant with 
an activated sludge plant. 

Captain R. E. York (U.S.A.) is Executive Officer of 
the D. C. Sewage Treatment Plant Committee and J. B. 
Gordon is Sanitary Engineer of the District. 
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Twenty-two Sewerage Projects Approved by 
N. Y..Dept. of Health in January 


During January the New York State Department of 
Health approved plans for 22 sewerage projects. Sewers 
and sewage treatment projects were approved for 
Honeyoe Falls and Fairmount; alterations and additions 
to treatment plants at Spring Valley, Brighton Sewer 
District (Monroe Co.), Otsego County Home. The 
Riverhead Sewer District will lay 23 miles of sewers; 
and, other sewers and extensions are those of Cheek- 
towaga District No. 3, Dunkirk, Lancaster, East Roch- 
ester, Lockport, Niagara Falls, Scarsdale, Schenectady, 
Suffern, Watertown, Yonkers. 
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Are Justifiably Proud. 
There Is Abundance at Rates Pleasing to All. 





The Spillway of $2,000,000 Lake Waco, of Which Waconians 
No Politics in Waco’s Water, of Which 


COMMISSION FORM OF WATER DEPARTMENT 


CONTROL— HOW IT WORKS AT WACO, TEX. 


By DR. S. R. SPENCER 


Chairman, Board of Water Commissioners, 
Waco, Texas 





N 1904 the city of Waco 

purchased from a pri- 

vately owned corporation 
its water works. For this 
utility $404,000 was paid by 
bonds issued for the purpose. 
There was no provision made 
to cover operating expenses, 
but apparently the Water 
Board managed in some way 
to exist until money came in- 
to the treasury from the sale 
of water. In 1914 a second 
bond issue of $417,000 was 
sold in order to make exten- 
sive improvements. In 1928 
and 1929 a $2,000,000 bond 
issue was voted for the purpose of construction of 
Lake Waco and a cast-iron supply main from the lake 
to the existing filtration plant. 

The City Water Works now has resources of 
$4,250,000. By subtracting the amount of the bond 
issue, it is apparent that better than $1,400,000 in im- 
provements have been financed by the revenue from 
operations of the Water Department. 

The Waco Water Department has been governed since 








Dr. S. R. Spencer 


its inception by a five-member Board of Water Commis- 
sioners, two members being elected in even years and 
three in odd years by vote of the people. The commis- 
sioners serve without compensation and their duty con- 
sists of managing, maintaining, operating, improving 
and extending the water supply system and _ facilities. 
They may acquire in the name of the City suitable 
grounds, water privileges, rights of way, etc., either in 
or outside the city limits for establishment and mainte- 
nance of an efficient water supply system. They fix 
water rates, establish and enforce rules of the Depart- 
ment and handle the general and detail management of 
the water utility as they may deem proper. They are 
directly responsible only to the people who elected them. 

It is difficult for us to compare this method of Water 
Department control with other methods because we have 
had actual experience with no other method. However, 
from our contacts and observation elsewhere it seems to 
us that the Waco system approaches the ideal. 


Void of Political Interferences 


The work involved in successfully handling a Water 
Department is such that we think it deserves the un- 
divided attention of a Board who are concerned with 
that Department only. Our funds are kept separate 
from all other City funds and it is possible to plan im- 





Waco's Water Works Executives . 
George J. Rohan, Gen’l Supt.; Bert Carroll, Supt. Filtration and Pumping; Hubert Davis, Chief Engineer; Dr. W. 
Chemist-Bacteriologist; Judge W. M. Sleeper, Who Served On the Water Board for 19 Years. 


T. Gooch, 
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provements and water rates with the assurance that no 
outside influence will block progress or destroy the pro- 
gram. In Waco this system has had the effect of keep- 
ing the Water Department out of politics and long terms 
of service have been the rule among the employees. In 
Waco this system has attracted the best type of men for 
commissioners, men that probably could not be hired to 
perform the same service and would not consider run- 
ning for paid office at any price. Since 1904 there have 
been some 21 men who have served Waco as Water 
Commissioners. In this group you will find bankers, 
lawyers, doctors, business men, contractors and builders, 
and even school teachers. 

[Dr. Spencer, the author, is probably the “school 
teacher” referred to. A Doctor of Philosophy, he heads 
the Department of Physics in Baylor University.—Ed. | 

The Board of City Commissioners and the Board of 
Water Commissioners codperate with each other for the 
welfare of the City and, so far as I know, there has 
never been any friction. But, it seems to have worked 
out for the benefit of the Water Department and for the 
benefit of the City of Waco that, the detail handling of 
the department is entirely separate from the City govern- 
ment even to the functions of purchasing, the adoption 
of standards, employment and dismissal, fixing of sa- 
laries, etc. 


City Pays for All Water Used and for 


Fire Protection 


According to the City Charter the Water Department 
pays to the City of Waco an amount of money equal to 
the interest on all outstanding water department bonds 
and also, according to the Charter, the City of Waco 
pays for all water it consumes and pays a reasonable 
return to the Water Department for fire hydrant rental. 
The latter charges are based on estimates that at least 
one-half of the cost of distribution system was made 
necessary in order to supply adequate fire protection. 
Even though the Water Board has complete authority to 
determine the amount of money to be paid by the City 
of Waco to the Water Department for fire protection, 
the City has never been called on to pay more than 
$12,000 per year. 


Ample Supply at Reduced Rates the Reward 

Although the City of Waco has owned and operated 
its Water Works for more than thirty years it has had 
only five superintendents prior to the appointment of 
Mr. George Rohan, the present superintendent, who 
filled the position after the death of W. H. Deaton, who 
had been superintendent some ten years. So efficient 
has been the work of Mr. Rohan, we have been able to 
reduce the water rate to a minimum of 75 cents for 
which the customer receives 2,000 gallons of water, and 
then 20 cents per 1,000 gallons until he has consumed 
20,000 gallons, and all above 20,000 gallons is sold for 
10 cents per 1,000 gallons. 

I hope we may be pardoned for bragging a little on 
our Water Utility by saying that we have provided our 
City with one of the nicest little lakes in the whole 
Southwest; and, notwithstanding the fact that the past 
summer has been the driest in the history of the Depart- 
ment, the Board has not only felt that our water supply 
was adequate but has urged the consumers to use all the 
water they needed, not only for domestic purposes, but 
for sprinkling and for irrigation purposes. 

Acknowledgement.—The above paper was presented 
before the Convention of the Southwest Water Works 
Association at Waco, Texas. So effective has been the 
Commission form of water utility management at Waco, 
we have asked permission to print Dr. Spencer’s paner 
even at this late date—Ed. 
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L. C. Billings Heads Texas Water Works Short 
School 


The pioneer Water Works 
Short School—that of Texas 
—which was started 17 years 
ago by V. M. (“Vic”) 
Ehlers, Chief Engineer of the 
Texas State Department of 
Health, held its 17th meet- 
ing in Austin, Tex., with a 
registered attendance of 178. 

Lloyd C. Billings, Super- 
intendent of Filtration, Dal- 
las, Texas, was elected Pres- 
ident of the Short School. 

In previous years the title 
would have been President 
of the Texas Section of the 
Southwest Water Works As- 
sociation but since this Association has become a Section 
of the A. W. W. A. possibly the Texas Section might 
be called the Texas Division of the Southwest Section. 
Regardless of nomenclature, it’s the backbone of the 
— Section and the main support of the Short 

chool. 








L. C. Billings 


v 
270 Years of Service Told in History of Existing 


Cast Iron Mains 
(A Review) 

In an attractive bound brochure the history of the 
world’s important Cast-Iron Mains is set forth pic- 
torially from authenticated records in the files of Thomas 
F. Wolf, Research Engineer, Cast Iron Pipe Research 
Association, Chicago. 

The earliest Cast-Iron water pipe on which authentic 
records are available is pictured as that in Versailles, 
France—installed under Louis XIV just 270 years ago 
and still in service. Interestingly, it has bolted flanged 
joints. A section of 208 year old pipe is pictured as 
still in service at Ehrenbreitstein, Germany, and an in- 
teresting photograph of a Cast-Iron main which has 
served London since before the Battle of Waterloo 
(1810 or 1812) is reproduced along with the portrait 
of that famous British water supply engineer—Sir Hugh 
Middleton. 

The booklet explains that nothing is so convincing 
as actual pictures and therefore reproduces photographs 
of American mains now in use which have the follow- 
ing authenticated records of service—Philadelphia, 112 
years; Lynchburg, Va., 105 years; St. Louis, 104 years; 
Richmond, Va., 103 years; New York, 101 years; Read- 
ing, Pa., 100 years; Boston, 87 years; Chicago, 82 years; 
San Francisco, 75 years. 

Copies of this attractive pictorial brochure are pos- 
sibly available for free distribution by the Cast Iron Pipe 
Research Assn.—this being, however, an assumption on 
the reviewer’s part. 
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WATER TREATMENT PLANTS IN OnI0.—Eight water 
treatment plants are now under construction in Ohio and 
four others are to be placed under construction shortly. 
In addition three plants have been completed within the 
last few months. Of the 15 plants, 11 are P.W.A. 
projects, and the other four are being financed locally. 
With the completion of these plants there will be in 
Ohio 20 plants for iron removal only, 58 plain filtration 
plants and 58 water softening plants. 
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The Canajoharie Combination Wastes Disposal Plant, as It 
Appears to Passengers on the N. Y. Central’s Crack Trains. 
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THE WASTE DISPOSAL PLANT 


OF CANAJOHARIE, N. Y. 


A PWA Project 


By HENRY W. TAYLOR 


Construction Engineer, 
New York City 


HE new Wastes Dis- 

posal Plant* for the 

Village of Canajoharie, 
N. Y., was opened for pub- 
lic inspection on December 
15, 1934. The designation— 
“Wastes Disposal Plant”— 
has been selected in an at- 
tempt to describe this plant 
which combines two proc- 
esses of water disposal; 
namely, that of incineration 
of refuse and garbage and 
that of sewage treatment. 
The Canajoharie installation 
has served to demonstrate the 
advantages and economy to 
be derived by such a combination of two waste-disposal 
operations in one plant, at one site; subject to operation 
and maintenance by a single corps of operators, and 
realization of the economies of interchange of by-product 
heat values between the two processes. 


Early in the year 1933 the problem of refuse and 
garbage disposal at Canajoharie became acute ; and, avail- 
able dump areas were becoming exhausted. The problem 
of sewage disposal was also considered as one which 
would soon have to be met and it was therefore decided 
to attack these two problems by providing a single in- 
stallation. Application for°a P.W.A. loan and grant* 
was made in September, 1933, and approved in Decem- 
ber, 1933. Plans were prepared in February, 1934, and 
bids were received on April 19, 1934. Contracts were 
let in May, 1934, and the plant went into operation in 
December, 1934. 














H,. W. Taylor 


*P.W.A. Project No. 1597. 


The Incinerator 

The two sections of the plant illustrates the general 
layout. The west end of the building is devoted to a 
stoking room and charging room for the incinerator. 
This unit has a capacity of 18 tons per 24 hours and is 
served by a stack (see accompanying illustrations), 
which is 70 feet in height above the floor of the com- 
bustion chamber. The incinerator is of the Morse- 
Boulger type and was installed by the Morse-Boulger 
Destructor Company, the chimney being built under a 
sub-contract by the American Chimney Company. The 
cross-section drawing shows headers and pipe coils in 
the combustion chamber of the incinerator over which 
the hot gases pass on the way to the chimney. These 
coils constitute the heating element of a hot water sys- 
tem, which heats certain rooms of the building and the 

















of Beech Nut 


The Plant, Looking Toward “The Home 
Products.” 
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sludge digestion tank. Since the incinerator, when used 
to capacity will only operate for 8 hours per day (at 
present only from 3 to 5 hours per day), a hot water 
storage tank was included in the design. This unit, 
shown in the longitudinal section of the plant, receives 
the hot water generated during the periods of incinerator 
operation. The temperature in this tank is generally 
raised to about 190 degrees F. at the top of the tank, 
with a bottom temperature in excess of 150 degrees. 
The stored hot water, being circulated by pumps through 
radiators and sludge tank coils for the 24 hour period, 
becomes cool before the next period of incinerator opera- 
tion. In order to avoid excessive temperatures in the 
coils of the digestion tank, the water circulated through 
these coils is controlled by thermal control valves, oper- 
ated by air pressure. These valves automatically regulate 
the draught of hot water from the top of the tank and 
the cooler return water from the bottom of the tank so 
as to produce a mixture not in excess of a temperature 
of 140 degrees. The several hot water systems in the 
plant are supplied with Thrush circulators (compact 
pumps) which are manually operated. When quick 
heat is desired in any location the circulator in that par- 
ticular system is placed in operation. 

The incinerator is operated so as to maintain operating 
temperatures between 1200 and 1400 degrees on the 
secondary hearth. No auxiliary fuel has been required 
in the operation of the incinerator. The hot water heat- 
ing system is provided with a coal-fired heater in 
parallel with the incinerator coils and a gas-fired heater, 
to burn sludge gas, has also been provided in parallel 
with the other two heating elements. The incinerator is 
also supplied with two gas burners, one adjacent to the 
primary hearth and one in the area of the secondary 
hearth. These burners will eventually use gas from the 
sewage-sludge digestion tank. 


Heat Interchange 


There is thus secured an interchange of waste heat 
values between these two processes. The incinerator 
furnishes heat for warming the sludge digestion tank, 
and the sewage sludge digestion tank returns to the 
incinerator gas which can be used either in the incinerator 
to maintain the high temperatures and complete com- 
bustion; or, may be used in the gas-fired hot water 
heater in parallel with the incinerator. The incinerator 
also disposes of the wet screenings from the sewage 
screens and will also finally dispose of the air dried 
sludge from the sewage sludge drying beds if desirable. 

Oil wastes from garages in Canajoharie are collected 
and brought to the plant. Provision has been made for 
the filtering of these waste oils and storing them in a 
1,000-gallon waste oil storage tank. The filtered oil 
will be used separately in the incinerator and if the 
amount of the oil collected proves to be of sufficient 
proportions, an oil burner may be installed for the 
utilization of this waste as an auxiliary fuel for the 
incinerator. 


Sewage Treatment Facilities 


As shown in the longitudinal section, the Wastes Dis- 
posal Plat was located over an existing trunk sewer, 
which formerly discharged raw sewage into the Mohawk 
River. The sewage entering the screen and suction well 
is lifted by pymping to the sewage settling tanks, which 
appears in the rear of the plant in the illustrations. The 
sewage settling tanks are provided with Jeffrey sludge 
collectors which scrape the settled solids to the hoppers 
at the inlet ends of the tanks. The sludge is blown off 
to a pocket in the central wall between the two settling 
tanks, and delivered to a closed steel tank in the pump 
room, from which it is air ejected by manual control. 
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This Is What the Canajoharie Plant Displaced. The Raw 
Sewage Entering the Mohawk Couldn’t Be Seen But It Added 
to the Aroma. 


The ejector tank is supplied with a supernatant liquor 
draw-off at a point about two-thirds from the bottom. 
Sludge can be withdrawn from the sludge collection 
pockets and allowed to settle for about 20 minutes, 
during which time the free water has a chance to sepa- 
rate for withdrawal from the ejector tank, prior to 
ejection of the sludge to the digestion tank. It seemed 
advisable to separate the free water from the sludge 
prior to discharge to the digestion tank in order to reduce 
heat losses and the volume of foul supernatant liquor 
to be disposed of from the digester later. 


Multiple Effluent Headers 

The two sewage settling tanks are provided with equip- 
ment so that effluent from these tanks may be withdrawn 
simultaneously at four different points near the liquid 
surface. This equipment has been christened the “Mul- 
tiple Effluent Headers.” 


The first effluent header is located at about the third- 
way point of the tank, the second at the middle of the 
tank, the third header about 6 feet from the outlet end 
of the tank, and the fourth header is located against the 
end wall of the tank. It is possible, thereby, to operate 
the settlers in the old conventional manner wherein the 
whole of the effluent is withdrawn at the outlet wall 
of the tank. The settling tanks are only 12 feet wide 
and each cross header is supplied with four funnel in- 
lets. Originally the funnels looked up with their upper 
edges submerged 6 inches below the normal water level. 
This design has since been altered, as later explained 
under the heading, “Design Adjustments Required.” 
The end header was made up of inlet tees placed in a 
horizontal position. Each of these headers are sepa- 
rately valved and discharge into a separate compartment 
in a control chamber. 

Each section of the control chamber is provided with 
an overflow weir of varying lengths so that desired 
quantities, as determined by tests, may be withdrawn 
through the various headers as may be required to pro- 
duce most efficient results. The first settings withdrew 
from the first header (at the third point), one-sixth of 
the total flow; from the second header (at the center of 
the tank), two-sixths of the total effluent ; from the third 
header (near the end of the tank), three-sixths of the 
total flow. In later operation this proportioning has been 
altered to meet conditions. To determine the most effec- 
tive proportioning one set of conditions in No. 1 settler 
will be compared with another set of conditions in 
No. 2 settler for making the best final selection. Pre- 
liminary determinations indicate that the effluent.from 
all headers, as far as settleable solids are concerned, are 
practically uniform. 

It is proposed, also, to operate one tank with the 
Multiple Headers in use and the twin tank with the 
three Multiple Headers valved off and with flow through 
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— EX. 20°TRUNK OUTFALL SEWER 


SLUDGE POCKET 


SECTION THROUGH PLANT BUILDING AND SETTLING TANK 


Plan and Section, Wastes Disposal Plant, Canajahorie, N. Y. 


to the end header in the conventional manner. It is 
apparent that if one-half the total effluent be withdrawn 
by the time the sewage reaches the center of the tank, 
the nominal remaining half-capacity of the tank becomes 
doubled after the flow is halved. Consequently, the 
lighter solids will be given twice the nominal capacity 
period for settlement to the bottom of the tank. 


Steel Digestion Tank—Air Insulated 


The sludge digestion tank is an all steel tank with a 
steel floating cover. It is housed in the easterly section 
of the plant building as shown in the cross section of 
the plant. There are no windows or doors leading from 
outside into this sludge tank room, but the room is 
served by two turbine roof ventilators. The radiation 
from the steel tank warms the closed tank room to a 
temperature about 15 degrees below the sludge tempera- 
ture and thereby this heated sludge digestion tank is 
exposed to a maximum outside temperature not more 
than 15 degrees below its own. This scheme was selected 
as the result of experiences with digesters located out- 
side and exposed to temperatures of 20 and 30 degrees 
below zero in the winter with only side wall embankment 
or some form of attempted insulation preclude heat 


losses and impaired digestion. As already mentioned, 
the gas from the gas dome of the digestion tank is de- 
livered either to the incinerator for its heat value, or 
to the gas-fired hot water heater, which functions in 
parallel with other heating elements to maintain high 
temperatures in the hot water storage tank. 


Compactness of Plant 


The plant building proper is only fifty feet long by 
twenty-one feet deep, outside measurements, with a wing 
12x25 feet. In this plant building, is housed an 18-ton 
incinerator, a sludge tank to serve 3,000 people, a hot 
water storage tank, a screen and suction well, a sewage 
pumping station, with three pumps, and a sizeable office 
and laboratory. The settling tanks extend to the north 
from the wing of the building for a distance of 60 feet. 
After completion, it would appear that this concentration 
of apparatus has been secured without producing a 
sense of congestion and with full access to all equipment. 
The two processes are located on the same site, are easily 
operated by one man, have been constructed with a real 
economy due to this combination, in which one process 
contributes to the other in the way of recovery and in- 
terchange of heat values. The total cost of the plant, 
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including land, engineering and incidental expenses will 
amount to about $55,000.00. Five separate contracts 
were let in connection with this Project. The construc- 
tion contract was let to Morrell Vrooman, Inc., of 
Gloversville, N. Y. The incinerator contract, including 
the chimney, went to the Morse-Boulger Destructor Co., 
the sewage pumps were furnished and installed by the 
Worthington Pump & Machinery Corporation, the 
Sludge Conveyor apparatus by the Jeffrey Manufactur- 
ing Company, and the steel digestion tank and Downe’s 
floating cover were furnished and installed by the Pacific 
Flush-Tank Company. 

There is one factor which the writer much desired 
to incorporate into the design, but which was omitted due 
to the smallness of the plant, and a lack of local re- 
quirements for an intensive method of sludge drying. 
A good deal of consideration was given to the matter 
of installing an exhaust fan in the chimney of the in- 
cinerator, where practice indicates that the temperatures 
are in excess of 1,000 degrees, so that this waste heat 
could be blown into underdrains of a small intensive 
sludge drying area and be forced through the wet sludge, 
which would thus be intensively dried while draining 
from the bottom and drying from the top. It was pro- 
posed to install over this small area a movable cover 
which would retain the hot air as it escaped from the 
top of the drying sludge so that there would be heat in 
the underdrains, heat passing through the sludge and 
heat exposed to the surface of the sludge. It is con- 
sidered that this development in connection with the 
Combination Wastes Disposal Plant, would practically 
complete the interchange of recoverable values from the 
two processes. 


Incinerator Performance 


Final tests of the operation of the incinerator have 
been made. It proved to have a capacity of slightly 
better than 24 tons per day as against the guarantee of 
18 tons per day. Maintained temperatures ranged from 
1300 to 1700 degrees, while the breeching temperatures 
averaged between 1000 and 1100 degrees, after the waste 
gases had passed over the hot water coils in the com- 
bustion chamber. The residual ash (can et al. included), 
represented about 12% per cent of the tonnage delivered 
to the incinerator. 


Design Adjustments Required 


Some adjustments have been made to the effluent 
headers of the settling tank ; and, baffle boards have been 
adjusted and increased in number. It was found, with 
the wide variation of sewage flows experienced, that it 
would be much more efficient to control the flow of sew- 
age into the effluent headers at their inlets rather than 
at the discharge end of these headers. The inlet funnels 
were therefore raised to the height of the normal water 
level of the tank, protected by scum collars and the 
funnels developed thereby into circular weirs by means 
of strips attached to them so as to apportion the total 
length of weir between the middle and end header on 
the basis of taking off 40 and 60 per cent of the total 
flow respectively. Preliminary work on the operation 
of these multiple draw-offs of effluent from the settling 
tanks has indicated that the 40 per cent withdrawal at 
about the mid-point of the tank produces about the same 
efficiency in settled solids removal as does the 60 per 
cent at the end header. There has not yet been an 
opportunity to test the operating efficiencies under wide 
range of flow conditions and cross-sectional velocity, 
but such work as has been done would seem to suggest 
that with the multiple headers a reasonable variation in 
velocities will not materially affect the quality of the 
effluent, 
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The present method of operation consists of operati 
one settling tank by withdrawing the total effluent from 
the outlet end while the parallel unit is being operated 
so that 40 per cent of the tank effluent is withdrawn 
from the middle and 60 per cent through the end header 
which is located about 5 feet away from the outlet end 
of the tank. It is proposed to check these preliminary 
observations by more accurate determinations in ‘a 
coming months. 


v 
Egmont Smith Named A.W.W.A. Director 


The new director of the 
American Water Works As- 
sociation elected to represent 
its recently established South- 
west Section (formerly 
Southwest Water Works As- 
sociation) is Egmont S. 
Smith of Dallas, Texas. 
“Eggie’” Smith is Neptune 
Meter Company’s Southwest- 
ern Manager and for sev- 
eral years has been one of 
the wheel-horses in the 
Southwest Association. 

With John Winder of Dal- 
las as President of the South- 
west Section; L. C. Billings 
of Dallas as President of the Texas Water Works Short 
School (Texas Division of the S. W. Section) and 
Egmont Smith as A. W. W. A. Director from the S. W. 
Section, this might be called a “Dallas Year.” 








Egmont Smith 


v 
Leakage Survey Profitable Work Relief Project 


In 1932 about half of the water supply of Lancaster, 
N. Y., could not be accounted for by meter records and 
was apparently lost in leakage. 

As a work relief project the municipality conducted a 
thorough leakage survey which revealed needed repairs 
and corrections have since been made. Now, according 
to the report of its Department of Public Works, Lan- 
caster can account for all but 19 per cent of the water 
entering its distribution system. The per capita con- 
sumption in 1934 was 53 gals. per day whereas in 1932 
the water lost or unaccounted for amounted to 33 per 
cent of that collected for. 

The leakage survey has proved a worth while work 
relief project at Lancaster, reducing unaccounted for 
water from 42 per cent to 19 per cent and thereby saving 
city funds for further relief work and additional benefits. 


. 
N. J. School for Sewage Plant Operators 


The 8th New Jersey School for Sewage Plant Opera- 
tors, held annually, is scheduled for March 25th to April 
6th at Rutgers University, New Brunswick, N. J. 

The School is held in cooperation with the State De- 
partment of Health and the New Jersey Sewage Works 
Association. Dr. W. Rudolfs, and his staff, lecture and 
give courses in laboratory work. Lectures on a variety 
of topics are also given by other men of authority in 
the field of sewage disposal and inspection trips com- 
prise a part of the 14 days school. 

There are no admission qualifications required, the 
courses being available at a registration fee of $15.00 
to anyone interested in sewage treatment and disposal. 
Applications should be addressed to the director of the 
school, Professor H. N. Lendall, College of Engineering, 
Rutgers University, New Brunswick, N. J., before 


March 22nd. 
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THE NEW WATER 
SUPPLY SYSTEM OF 
HOLLAND, N. Y. 

A PWA Project 


By NEWELL L. NUSSBAUMER* 


OLLAND, N. Y., is 
H about 30 miles south- 

east of Buffalo, has a 
population of 600 persons, 
and was served prior to this 
year by a private water com- 
pany, whose system had been 
condemned by the New York 
State Department of Health 
as unsafe. It had also been 
judged inadequate for fire 
purposes by the Board of 
Fire Underwriters. The old 
supply was from springs and 
wells. The distribution sys- 
tem was largely wood stave 
pipe and bored logs. 

The new system, which was 
financed by Water District No. 1 through the P.W.A., 
consists of a distribution system of Class T-150 Uni- 
versal C.I. pipe, on which are spaced 43 Kennedy 
hydrants, each hydrant being equipped with an inter- 
mediate gate valve, by Rensselaer Manufacturing Com- 
pany. Located on a side hill at an elevation to give 
sufficient pressure for fire purposes is a 200,000 gallon 
steel storage tank, erected by the Chicago Bridge Com- 
pany. This is painted with aluminium paint, and is 
equipped with air release valve, float indicator and 
drainage facilities. 

The water supply is from a deep well. Several test 
wells were drilled in an endeavor to locate soft water 
from a glacial formation in which a gravel pocket type 
well could be developed, but none of adequate flow were 
encountered. To the east of the present creek valley 


*Nussbaumer and Clark, Engineers, Buffalo, N. Y. 


N. L. Nussbaumer 





W. & T. Semi-Automatic Chlorinators—Start and Stop with 
the Pumps. 
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Pumping Station and Aerator, Holland, N. Y. Deep Well and 
Service Pumps; Aeration Chamber Beyond Sliding Windows. 


it was possible to develop a rock well, about 180 ft. 
deep, in which an 8-inch casing extends down to rock 
at about 160 feet. The static water level is about 20 
feet below the surface and the pumping level about 
90 feet when pumping at the rate of 265 gallons per 
minute. A second 6-inch well which was drilled first is 
capped and can be used for a second pump when one 
should be installed. The water was found to be quite 
hard (about 200 ppm.) and contained some gas and odor. 
To eliminate these, aeration was deemed necessary, and 
an Aeromix has been included in the equipment pro- 
vided. The water is chlorinated by an installation of 
Wallace & Tiernan semi-automatic chlorinators, in dupli- 
cate, which operate only when the deep well pump is in 
operation. 


Automatic Operation of Plant 


The pumping station is entirely automatic. The cycle 
is as follows, assuming the storage tank to be full. A 
draught of 35,000 gallons on the system lowers the 
water level 5 feet. At this point pressure gauges start 
one of the 250-g.p.m. Fairbanks Morse booster pumps, 
which take their suction from a chamber into which the 
water, after passing through the Aeromix, is stored. 
When the level in this chamber drops to about half full 
a mercoid switch starts the Peerless Pump Company 
deep well pump. This pump discharges into a header 
which leads to the Aeromix tank located on the balcony 
shown in the picture. Here air is sucked into the water 
and passes through the drop leg of the Aeromix to the 
splash plate from which it falls into the aeration tank. 
Under-water flood lights are installed in this tank to give 
the water a luminous and sparkling appearance to the 
observer. 

Chlorine is introduced at the discharge side of the deep 
well pump and the taste is largely removed in aeration. 
Gas collects over the Aeromix tank in such quantities 
that it can be ignited, but none is present in the aeration 
chamber. 


The deep well pump and the booster pump are ad- 
justed to equal capacities so that they pump evenly 
until the storage tank is filled at which time the pressure 
guage stops the booster pump. The deep well pump 
continues to pump until there is about 6 feet of water 
in the aeration tank when it stops, due to the action of 
the mercoid control. The booster pumps are alternated 
in their operation. All the electric equipment and the 
panel boards were furnished and installed by the Sundh 
Electric Company. In the discharge lines from the 
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Mechanical Equipment and Construction Details, Pumping, 


booster pumps are placed Golden-Anderson cushion- 
check valves to reduce surging in the lines. 

The interior of the pump building is faced with buff 
glazed tile. The building is heated by a small gas boiler 





Control Panel for Pumps and Other Equipment. 











Sectio Cc 


Acrating and Chlorinating Station, Holland, N. Y. 


controlled by a thermostat. Hatches which can be easily 
removed are provided over the deep well pumps so that 
the units can be removed for repairs, or replacements. 
The whole plant was designed to avoid the need of 
excessive maintenance or attention. In the discharge 
line from the pump station is an orifice plate connected 
to a Bailey Meter Co. instrument, which records the 
pressure and flow at all times. 

Under supplementary contracts, 200 house services 
are being installed and house meters will be supplied. 

A test by the Fire Underwriters, upon completion, 
showed a residual pressure on the most remote hydrant 
of 40 lbs. whien there was a draught on the system 
exceeding 800 gallons per minute. This system will 
supply the community with water to meet all of its 
needs economically and acceptably for the present and 
sometime into the future. 

The loan and grant from the P.W.A. was not to ex- 
ceed $81,000, which included the purchase of the old 
system, purchase of land, and many other miscellaneous 
expenses. The contract cost for the system complete 
has been about $63,000, including services and meters. 
The general contractor for the work was John LaMacchia 
of Hamburg, New York. 
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Laboratories and Offices, Sewage Treatment Works, Dayton, O. 


SEWAGE SLUDGE, 


ITS PREPARATION AND SALE 


By M. W. TATLOCK 


Superintendent, Sewage Treatment Works, 
Dayton, Ohio. 


HE writer has no in- 

tention of trying to 

convince others that 
they can do the same thing 
that has been accomplished at 
Dayton, in the way of pre- 
paring and marketing sew- 
age sludge fertilizer, and 
show economies in plant op- 
eration. This report is in- 
tended merely to indicate 
what has been done under 
conditions which likely can 
not be duplicated at other 
plants. This article will re- 
cite the experience at Dayton 
during the years 1931, ’32, 
33 and ’34 in the matter of fertilizer production and 
sales. 


The Author 


The Dayton plant produces a sludge from Imhoff 
tanks which is quite similar to all sludges from primary 
digestion tanks, except that it carries a little higher per 
cent nitrogen than the average digested sludge from 
crude solids. The total quantities produced per year 
are about average and its density and specific gravity 
do not vary from the average sludge. The following 
tables indicate the character of both the wet and dry 
sludges. 

WET SLUDGE SUMMARIES 


1931 1932 1933 1934 
Total cu. ft. to beds...1,388, 500. 00 1,473,600.00 823,700.00 770,643.00 
Avg. solids (%)........ 4.80 5.06 4.72 4.87 
Avg. specific gravity... 1.009 1.013 1.012 1.012 
Oe le 6.6 6.65 7.00 
Total thous. Ibs. solids. 5031.2 4825.6 2585.5 2368.2 
Avg. volatile solids (%) 58.0 57.1 59.0 60.7 
Avg. ether soluble (%). 12.0 10.6 8.7 10.7 
Avg. total nitrogen (%) 3.40 3.51 3.58 3.95 
Avg. depth dosage (in.) 8.8 10.9 9.8 7.3 
Pounds solids, per sq. 
= BARE eee 52.5 41.8 22.4 20.8 
[Average reported are mathematical rather than weighted 


averages, ] 





DRIED SLUDGE SUMMARIES 


1931 1932 1933 1934 

Avge. days on beds........ 15 18 32 30 
Total cubic feet removed.297,400 234,440 157,680 156,880 
AWE, ROUGE CB) occccccnces 37 36 48.5 56. 
Avg. specific gravity...... 7182 -708 625 .590 
Total thousand lbs. solids. 4217.5 3502.7 2909.7 2663.5 
Avg. volatile matter (%). 55.0 55.9 56.9 57.8 
Avg. ether soluble (%).... 9.0 9.7 6.9 7.9 
Avg. total nitrogen (%)... 3.11 3.23 3.37 3.82 
Avg. depth dried (inches). 2.0 1.7 |e 1.4 
Total cost of removal..... $4110.30 $2201.43 $1112.59 $941.48 
Cost of removal per ton 

ree rr 1.95 1.26 -77 -71 


[Average reported are mathematical rather than weighted 
averages. } 


The sludge is pumped to the glass-covered drying beds 
(approx. 0.5 sq. ft. per cap.) and removed by men using 
14 tined coal forks filling industrial cars handled with 
a Plymouth gasoline locomotive. Before the manufac- 
ture of fertilizer was undertaken all sludge was dried 
on the beds. The manufacturing process requires ‘as 
dry a sludge as possible to start with, so some changes 
in procedure became necessary. The first move was 
to construct two lagoons for storing sludge and scum 














Glass Covered Sludge Beds and Industrial Car Tracks, 
Dayton, O. 






















































Above: Sludge on Beds 5 Days After Filling. Note Cracking 

Near Doors, Indicative of Value of Air Sweeping Ventilation 

with Glass-Overs. Below: Sludge in Condition for Removal to 
Storage or Drier. 


from the Imhoff tanks in order to avoid disturbing the 
sludge on the sand beds if it had not dried sufficiently 
to remove for processing. This lagoon has produced 
economies in two ways: first, there is no handling charge 
for removing the sludge from the beds; secondly, the 
cost of replacing sand is reduced because only well dried 
sludge, to which little sand adheres, is removed from the 
beds. Likewise the cost per ton for sludge removal is 
reduced. 

Since August 1933, all sludge dried and removed from 
the beds has been taken directly to the sludge drier or if 
it is sufficiently air dried (during hot summer months) 
to grind, it is either moved directly to the grinder or 
stored in one of the glass covered beds as reserve for 
grinding during rush periods. The use of the covered 
drying beds has, therefore, been so changed by the manu- 
facturing process that comparisons of drying periods, 
number of dosings per year, number of days on the beds, 
the amount of resanding required, and cost per ton re- 
moved, should not be made between Dayton and other 
plants which are not doing the same thing. Nor should 
the cost of any of these items be used for comparisons, 
unless all factors are taken into consideration. 

All cost figures given in connection with the prepara- 
tion of sludge for sale as a fertilizer, begin with the 
sludge delivered to either the drier or the grinder, since 
the removal from the beds would have to be done under 
any plan of sludge disposal. All capital charges are low, 
because throughout this whole experiment in fertilizer 
production and sales promotion, use has been made of 
equipment, buildings and materials which had been cast 
aside because of obsolescence or the march of progress. 
It is my belief that whatever success is accredited to our 
accomplishments, may be directly attributed to the fact 
that use has been made of such reclaimed materials and 
renovated equipment, plus the fact that the preparation 
and sale of sludge has been always considered the sec- 
ondary issue in sewage treatment at Dayton. Any ten- 
dency toward attempting to make sewage treatment in- 
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cidental to the manufacture of fertilizer has been strick] 
avoided. y 


Progress of the Plan 


Late in the fall of 1930 the cylinder and concaves of 
an old wheat threshing machine were borrowed from 
the Division of Parks. (They had discarded it for 4 
more modern compost mixer for the golf courses.) A 
Fordson tractor was used for power. The fertilizer pro- 
duced was used on the plant grounds, some of it about 
the parks and a little was sold to a few interested friends. 
This mill, being mostly worn out when secured, was re- 
placed by a similar one taken from a complete threshin 
machine. For the purchase price of $20.00 we not only 
procured the grinding equipment, but practically all the 
bearings, shafts and pulleys used in the development of 
the processes. The product of these grinders had to be 
hand screened in order to sack it for the trade. Their 
capacity, therefore, was not high enough for quantity 
production. No particular sales effort had been made, 
but talk among friends, talks before noontide luncheon 
clubs, the demonstration of its value on the lawns about 
the plant and on the fairways of the adjacent golf course, 
all created considerable demand and sales began to in- 
crease rapidly. 

In June, 1931, a used J. B. No. 2 hammer-mill and 
motor were purchased at a bankrupt sale. Since it was 
equipped with a cyclone blower and sacker, production 
was considerably increased and that fall a few contacts 
for fertilizer were established with interested farmers. 
This development put about 60 tons into the agricul- 
tural trade. These contacts were continued into the 
spring of 1932, when we had two established agents 
working in Dayton, one in greater Cincinnati and Ham- 
ilton county and seven working in the counties surround- 
ing Dayton. The result was that we so over-sold our 
air dried material that we were forced to rapidly make 
provisions for producing more. 


Again to the Junk Yard 


An old asphalt sand drier had been discarded by the 
Division of Streets. It was set up and bricked in, and 
a pipe line was laid to supply Imhoff gas for fuel. An 
unused burner, removed from the screenings incinerator, 
was installed and operations begun. This drum was 20 
ft. long and although it rotated slowly enough to re- 
quire about 40 minutes for the material to pass through, 
it did not prove very successful. The capacity was too 
low for economical operations. Plant capacity was ma- 
terially increased, however, by building a hot plate, 10 
ft. by 12 ft., using old fire brick and discarded cast- 
iron manhole plates, on which the sludge was heated 
before it was fed into the drier. The larger lumps of 
semi-dry sludge were too large to get hot throughout, 














Air Dried Sludge in Storage Under Glass-Overs. Becomes Dry 
Enough for Shredding and Bagging Without Further Handling. 
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Our First Drier Set-Up in Fertilizer Production at Dayton. A 
Discarded Asphalt Sand Drier and Threshing Machine Cylinder, 
Operated by Fordson Tractor, as a Sludge Shredder. 


so the old separator cylinder was pressed into service 
as a disintegrator. This equipment was used through 
the spring season, but its capacity was still too low. 


A Further Expansion—Then Modernization 


During the summer, another 20 ft. section was added 
to the drier and it was built in with masonry walls lined 
with fire brick and the whole structure placed under a 
shelter. This drier is of the direct, indirect type with 
fixed blades inside, which carry the material along as it 
rotates. An exhaust fan in the stack hastens the drying 
and prevents smoke discharge at the feeding end. The 
capacity of this unit is now 1 to 1% tons an hour, tak- 
ing material at 50 to 60 per cent moisture and turning 
it out at 2 to 5 per cent. Conveyors and elevators were 
built to handle, screen and sack the dried material. All 
this equipment was housed in an old frame basement 
barn, with the grinding mill in the basement and the 
screening, sacking and storage space upstairs. This 
structure was destroyed by fire on April 21 and again 
in November 1933. A temporary structure was built 
after the first fire which served until the second one. 
Each fire, apparently caught from some hot material 
from the drier. 

During the winter of 1933 and ’34 a new fireproof 
building was built as a C. W. A. project. This building 
is 43 by 80 ft., and houses the mill, elevators, screening 
and sacking equipment and provides storage for 350 tons 
of ground sacked material and a like amount in bulk. 
This project will be described in detail in a subsequent 
article. The new plant was completed in time for the 
1934 spring rush in fertilizer sales and we have found 
it much more satisfactory than the more or less make- 
shift arrangement of equipment in the old barn. 


Sludge Disintegrator Installed 


Another addition to the equipment was a Royer Sludge 
Disintegrator, which has been installed ahead of the 
drier. This littlke machine was sent to us by the manu- 
facturer for trial and its operation proved so satisfac- 
tory that it was purchased late in the year. At the pres- 
ent time this mill is used to shred the sludge cake, as 
removed from the beds, into fine particles and discharge 
it directly into the drier. this gives a more uniform 
feed and eliminates any tendency for the wet material 
to ball up during its passage through the drier. It is 
my belief that it will be possible to move this piece of 
easily portable equipment into a sludge bed containing 
air dried sludge (dry enough to sack) and remove, 
prepare and sack the material at a considerable saving 
in operating and handling costs. 
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Other additions during the year were a cash register 
and Diebold safe for more efficient handling of money 
and sales records. 

Expenditures and Operating Costs 


The following table indicates the cost of these capital 


expenses : 
Capital Charges: 
1931— 
DEIR, eneter CORTON... 5 cc ccccccccvcencvsves $152.50 
WI bb tnckidees Kania senesced enennes 161.50 
Change motor and starter............-..- “.. 80.50 
ie kk ern 203.99 
Be MM ae ore Sows ig cick tol obs ali arearw GN Giver 31.00 
Labor on above installation.................. 261.80 
—— $ 891.29 
1932— 
Be, Ws Wa ois is vce cos ctdnctinnion $642.68 
I EE cc 5 seciaa a ainrare nin nace SoA 149.41 
rence. sas oc arson iaietaxg eure A Ba ACO aCe ae 33.63 
Ce ig a ciecccareis bie.4-0's k's dle exis oe Noe 58.84 
ee a. WEES DUNES oxic: ake ow Se Nolenteueniols 49.92 
Ns pcr nies ee cigs eseu aay seek ee 120.20 
RD alin dine bibs that ae hada ab Os bade 767.48 
Machinery— 
New mill and compensator................ 273.80 
I es ok hooey oe ra ten’ vee aeeenieed 151.27 
a | i er ce 172.10 
AEE TE Stine MER rine eRe I 10.00 
I aig. cake Canig cs mae ise: cers eA sleaseeal ec erstenon 157.19 
—— 2,586.52 
1933— 
Og aap enema mre nr ese ene $148.18 
DES ina caicG aioe snes Soma hicstean ans 60.75 
Ts lace cas xiao oura sib call cickcin Dale 33.00 
Labor, water line and track to barn......... 243.23 
—— 485.16 
1934— 
ene ee ree ere e $ 96.55 
RNIN Fors cnoesioraidiaco acoievese alive aaloasrance 125.00 
IRE a ME ayer 0% MY cera et np 12.25 
TR ooo ails cleicinraw ales Sarre a WEGRES 7.50 
Pe ge 379.60 
Labor, installation of Royer................. 31.98 652.88 
pg Se ) ee $4,615.85 
Maintenance 


The cost of all repair parts for the grinding and dry- 
ing equipment is included under this heading. It will 
be noted that the most expensive item includes hammers 
for the mill. A complete set of hammers will grind 
approximately 90 tons, if equipped with hammer locks 
which allow the use of all four sides of the hammer 
heads. In 1932 the item for mill bearings was large 
because we had to learn that the mill shaft was usually 
sprung out of line whenever the hammer arrangement 
became unbalanced. The 1934 costs are higher than 
in the past two years for two reasons: first, the item 
for mill parts includes a complete duplicate set of parts 
for replacement in case of breakage during the rush sea- 














Getting Off the First Shipment of Fertilizer to Cincinnati, 
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son; secondly, the drier was badly damaged by a gas 
explosion early in the year. 

The following table indicates the cost of these main- 
tenance expenses: 

Maintenance 1931 1932 1933 1934 


Mill parts, fan, hammers, etc.. .$131.31 $295.96 $567.84 $ 523.10 
ES ARE eae See EP ree Py 168.15 65.77 29.22 








I OO nv eines racer ce mees rine 
NN PC re ager ee BE  aleds! — “ainsi 
RE Gna sa eee Sees BEI rare sing: ~ Pateacguars 
DE Cc occceusseeiecs kxese. Cheese .eeeee 246.61 
ear ee le ca chuck eiatek ha ealecs 176.29 182.95 217.04 
ee rs lee oa crea ith a ee 
EE AR a AE 22.47 17.81 
$131.31 $779.06 $880.08 $1,033.78 

Total maintenance (°31-’34)........ccceccccecees $2,824.23 


Operation 


The largest operating costs are for labor and bags. 
The price of bags has varied considerably, being 4.94 
cents each in 1931, 5.27 cents each 1932, 6.63 cents in 
1933 and 9.25 cents in 1934. In 1932 the item of “sludge 
by purchase” covers the cost of sludge purchased at 
Indianapolis to augment our supply during the spring 
rush when our agents over-sold our own supply. This 
figure includes the transportation charges as well as the 
purchase price. A license to manufacture and sell the 
sludge fertilizer is procured each year from the Ohio 
Department of Agriculture, as is required by the State 
Fertilizer law. 

The total cost of operation is given in the following 
table: 


Operation 1931 1932 1933 1934 
TS ee eae $213.20 $2,325.76 $3,163.78 $2,638.74 
ME sib 5 ol eewo cieien cid wo, Sater’ 30.00 30.00 30.00 
RL 5 atayla pa pacta awa hee 175.58 1,123.60 2,389.42 2,198.10 
NE eee eae cine yew ates 33.75 59.00 40.50 
EE PR, os ce ccann ee, Kiem 27.00 36.00 24.75 
DS aot tna aanlnaich. sxmacbe 344.91 273.36 429.59 
DE soa eet tate meee cetraaen 126.11 146.18 
Gasoline and oil, lubricants.. ..... 15.82 3.40 22.00 
NS EE rere 4.00 of ree 
Adv. photostat and signs... ..... 6.60 Sree 
ER co cats jaalbs'S. sc wignutenein ae 
Stencil and rubber stamp.... 3.90 OOO | Re vin Seas 
DEE Suscisyewekereee esas. Stowe  aeexan 14.00 3.70 
Miscellaneous ............. FOO tienes 37.17 25.04 
Sludge by purchase......... ..... RR sceweaet Fines 





$418.45 $5,106.35 $6,319.07 $5,558.60 





Goovation cents CBSO). .6occcscccccdcccccssees $17,402.47 
Summary of Costs 
1931 1932 1933 1934 Total 


Total capital 

charges ...... $ 891.29 $2,586.52 $ 485.16 $ 652.88 $ 4,615.85 
Total maintenance 131.31 779.06 880.08 1,033.78 2,824.23 
Total operation. 418.45 5,106.35 6,319.07 5,558.60 17,402.47 





BOE wavs $1,441.05 $8,471.93 $7.684.31 $7,245.26 $24,842.55 


Production and Sales 


During the development of this project for disposal 
of the sludge produced at the Dayton plant the following 
table gives the tonnage prepared, sold, and the gross 
revenue received for it: 

Sludge 





Produced, Gross Gross Net 
Tons Income Cost Balance 
MOOD recto acne nemenara 102.50 $ 1,015.77 $ 1,441.05 —$ 425.28 
RE Ono” 1,082.46 8880.98 8,471.93 409.05 
| eee 1,503.00 10,253.11 7,684.31 2,568.80 
DO ivicin se avimmetnnn 1,186.67 8,589.11 7,245.26 1,343.85 
: | Eee 3,884.63 $28,738.97 $24,842.55 $3,896.42 


All sales, whether directly to a customer or to an agent 
have been for cash, f.o.b. plant. 


The retail price has 
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always been $1.00 per 100 Ibs. unless a considerable 
quantity was purchased, then the price was $15.00 per 
ton in 1932 and $10.00 in 1933. The wholesale price to 
agents was $8.50 per ton in 1932 and $6.00 in 1933. 


During 1934 the following price schedule was in force: 


100- 400 Ibs. $ 1.00 per cwt. 
500- 900 Ibs. 85 per cwt. 
1,000-1,400 Ibs. .75 per cwt. 
1,500-1,900 Ibs. .65 per cwt. 
l- 24tons 11.00 per ton 
25 tons, upwards 6.50 per ton 


The wholesale price was advanced to $6.50 because 
of the increased price of bags. An analysis of sales in- 
dicates that close to 12% per cent of the total sales were 
retail at the plant and 87% per cent was distributed 
through the various dealers. 


Conclusions Justified 


The above summaries of revenue and expense would 
indicate that there is a worth-while profit to be had in 
the preparation and sale of sewage sludge, but the fact 
must not be overlooked that this work at Dayton is being 
done on a very small capital expenditure. The cost of 
the new fertilizer plant is not included in this report. 
Since this work was done with Federal Relief labor the 
cost to the city is small enough that it should all be 
liquidated by the profits of the next two or three years 
of sludge sales. The prices charged for the product are 
all that it is worth and a comparison of operation and 
maintenance expense with the gross income does not 
leave a sufficiently large balance to justify a very large 
capital investment. 

It is the opinion of the writer that sludge can be sold 
if sufficient effort is put into the undertaking, but that 
the work should be carried on as a side issue to sewage 
treatment and not as the main enterprise, with sewage 
treatment producing the raw material for the process. 
With the proper market, such projects may be made self- 
supporting if not profit bearing. 


7 
Progress With P.W.A. Survey of Prospective 
Public Works Projects 


At a recent conference with Secretary Ickes, we 
learned that on the “books” of P.W.A. there are $2,000,- 
000 in applications for grants or loans and grants for 
non-federal public works projects which were not 
reached before the last appropriation had been all allo- 
cated. About half of the applications will probably re- 
ceive favorable consideration and be accepted. 

The recent preliminary survey to determine the poten- 
tial public works construction to be undertaken in the 
United States closed March Ist. At the time of the 
interview, Secretary Ickes stated that more than $8,000,- 
000,000 worth of such projects which had been reported 
by P. W. A. State Engineers, as potential or available 
street and highway improvements, took the lead. Water 
works and sewerage projects reported up to March 4th 
were as follows: 


Projects Value 
Wales WOE oo ochétiuss oe 5,857 $ 864,442,277 
DOS, ho de een akbar 6,537 $ 946,802,237 


$1,811,244,514 


The survey is being made as an inventory to guide the 
Administration in its work relief program and no new 
applications are being received now. 

From Washington officials we learned that supervisory 
services of practicing engineers would be given more 
consideration in any future work relief program involv- 
ing works improvements and construction. 
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A STUDY OF FILTERING MATERIALS 
FOR RAPID SAND FILTERS 


Part 5: The Sand-Gravel Interface 


By JOHN R. BAYLIS* 


Associate Editor, Chicago, IIl. 


at the junction of the sand and gravel. All 

clogged areas, unless attached to the sidewalls 
of the filters, rests on top of the gravel. Sometimes the 
sand works its way down through the gravel and passes 
out through the effluent pipe, or lodges in the gravel 
and aids in the formation of clogged areas. If this 
occurs to any material extent, holes may form the filter 
while it is in service. In many instances where the grad- 
ing of the gravel and sand was thought to be such that 
there would be no danger of the two becoming mixed, 
the top gravel has become so misplaced that the sand 
gets to the coarser material and passes down through the 
gravel. Very few filters are free from trouble of some 
kind at the sand-gravel junction, and this demonstrates 
the need for more information on the filter bed. Some 
of the things that take place at the sand-gravel interface 
which may lead to trouble will be described. 


The purpose of the gravel is to support the filtering 
material and to produce even distribution of the wash 
water over the entire bottom of the filtering material. 
In the washing process it is intended to have the filter- 
ing material in a state of partial suspension, and it is 
intended that the gravel or other supporting material 
remain stationary. Unevenness of the gravel layer in 
many filters after a period of service is evidence that 
something has taken place which was not intended. This 
unevenness may influence the performance of the filter. 

Sand and Gravel at the Interface -—Many specifications 
for filtering materials limit the size of the upper layer of 
gravel to material retained on a screen with 1%-in. open- 
ings after passing through a screen with 1%4-in. open- 
ings. Some specifications give a smaller size opening 
for the sieve, with 16-mesh probably being the smallest 
size used in any of the recent specifications. Most sand 
specifications limit the effective size between 0.35 and 
0.50 mm. diameter, and the uniformity coefficient not 
to exceed 1.50 according to the Hazen method of de- 
termining sand size and uniformity. This places limita- 
tion on the sizes of which 10 per cent and 60 per cent 
of the material by weight are finer. Sometimes there 
are other limitations such as the 1 per cent size, or some 
other diameter near the 1 per cent size, and frequently 
a limit is placed on the maximum size of any of the 
material. In nearly all of the filtering materials now in 
use there is at least a small percentage of the grains in 
excess of 1 mm. diameter. 

The smallest size material retained on a sieve with 
\%-in. square openings is approximately 3.5 mm. diam- 
eter, and the largest size material passing through a 
Y4-in. square opening is approximately 7 mm. diameter. 
When gravel from 3.5 to 7.0 mm. diameter is used, it 
is believed that the openings through the material are 
approximately the same size as would be formed with 
uniform material of about 4.0 mm. diameter. Should 
a sieve with 1/12-in. square openings be used, the small- 
est grains retained on the sieve will be approximately 2.3 


M UCH of the trouble which occurs in filter beds is 
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mm. diameter. If this material has passed through a 
sieve with 1%-in. square openings, the limit of sizes is 
from 2.3 to 3.5 mm. diameter. The openings probably 
will correspond to those of uniform material of about 
2.5 mm. diameter. This applies to rounded material. 
The openings through crushed materials are larger for 
the same sieve sizes. The gravel should be fine enough, 
or the sand coarse enough so there is no appreciable 
mixing of the materials at the junction point. It is not 
possible to state the exact size variation, which if the 
sand is finer, or the gravel coarser, sand will pass 
through the gravel. It is believed that the diameter of 
the gravel should be not larger than 2.5 times the diame- 
ter of the sand adjacent to the gravel. To be on the 
safe side, the diameter of the gravel should be not 
greater than about two times the diameter of the mate- 
rial next to the gravel. This is assuming that it remains 
as placed, which is not the case in many filter beds. The 
cause for movement of the gravel will be given. 


Jet Action at the Sand-Gravel Interface—lIt is be- 
lieved only a few are aware that when washing the filter 
there is jet action in the sand next to the gravel. The 
prevailing opinion is that the gravel distributes the wash 
water uniformly over the area, and that it passes into 
the sand bed evenly over the entire area. Instead of 
this, most of the wash water passes from the gravel, 
which is not in motion into the sand which is in motion 
in restricted areas, at a fairly high velocity. This, at 
first, might not seem logical, but given a little study it 
will be seen why such a thing happens. It is known that 
the wash water does not pass from the gravel with the 
same velocity at all points, even though the water is dis- 
tributed uniformly through the underdrains in the lower 
parts of the gravel bed. Gravel begins to expand before 
the theoretical velocity through the voids equals the. ve- 
locity at which such particles will fall through water. 
No particle will be raised upward in the water unless 
the water velocity under the particle is in excess of the 
submerged falling velocity of the particle. There is evi- 
dence that the water passes through certain portions ot 
the gravel at a velocity from 2 to 2.5 times the average 
velocity, based upon the total void area. This can be 
accounted for in two ways: (1), Some of the openings 
are larger than others, and the water meets with less 
obstruction to the flow; (2), The void area is not of 
uniform size. It widens and contracts at almost every 
gravel particle. There are numerous places in a square 
foot of the gravel surface in which the water is rushing 
through openings at a velocity perhaps 4 to 5 times what 
it is at other points. It may be even greater. Thus it 
is seen that there is a natural tendency to start the for- 
mation of jet action into the sand at the gravel surface. 

When there is a bed of sand on top of the gravel, the 
tendency to form jet action is increased. This is what 
should be expected when the forces brought into play 
are considered. One cubic inch of sand and water 
weighs approximately 0.069 pound, when the specific 
gravity of the sand is 2.65 and the water volume is 45 
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JET ACTION AT THE SAND-GRAVEL INTERFACE. 











Fig. 10.—Illustrating Jet Action at the Interface Between Sand 
and Gravel. 


per cent of the total volume. One cubic inch of sand 
and water, in which the sand volume is 10 per cent of 
the total volume, weighs approximately 0.048 pound. 
The difference in weight of sand and water for one cubic 
inch, when the sand is 55 per cent of the volume and 
when it is 10 per cent of the volume, is approximately 
0.02 pound. This difference in weight, if converted to 
water velocity, is approximately 1.77 ft. per second. 
Observations on glass side filter indicate that it is nothing 
uncommon for the sand at the gravel surface to be 
pryamided and not in motion to a height of over two 
inches at numerous points. Stating that the sand is 
not in motion does not mean that there is no movement 
whatever, but that it is so slow there is no expansion 
of the material. 

What takes place at the sand-gravel interface may 
be illustrated by Figure 10. Sketch A is before there 
has been displacement of the gravel. At certain points 
where there is less friction the water rushes out with 
a velocity that carries the sand particles upward quite 
rapidly. The sand is swept away so rapidly it probably 
does not constitute more than about 10 to 15 per cent 
of the total volume of sand and water. At other points 
where the flow of water through the gravel surface is 
not rapid, it is not enough to raise the sand. Instead of 
the sand being partially suspended at these points it re- 
mains approximately as compact as it was before the 
wash water was turned on, except that it is being grad- 
ually moved into the place where there is jet action. 
Thus the sand travels upward very rapidly at the points 
where there is jet action, and downward at other points, 
as is shown by the illustrations. The water, of course, 
may be traveling upwards at all points, but at a slow 
velocity through the portions where there is no expan- 
sion of the sand. The upper limit of the effect of the 
jet action may be as high as 8 to 10 inches above the 
gravel not in motion. 

When the flow of water at the gravel surface reaches 
sufficient velocity, it picks up some of the pieces of 
gravel and carries them upward from one to several 
inches into the sand. This is illustrated by Sketch B 
in Figure 10. The solid-line arrows indicate the direc- 
tion in which the sand, and any pieces of gravel which 
are carried upwards by the force of the water, are mov- 
ing. The broken-line arrows in the gravel indicate the 
direction of water travel. It will be noted that the ar- 
rows where jet action is taking place are longer than 
they are at other points. The difference in the lengths 
of the arrows is to indicate difference in the rate of 
motion of the sand. The scale is not intended to be in 
exact proportion to the rate and one should not measure 
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the lengths of the arrows for comparing the velocities 
at various points. The sand is moving upward quite 
rapidly in the center of the jets and is traveling down- 
ward slowly along the sides of the jets. The arrows 
indicating downward travel are probably several times 
longer than they would be if the scale was in propor- 
tion to the velocity of the longer arrows. Sketch C in 
Figure 10 shows the effect of mud balls on the forma- 
tion of clogged areas. This will be discussed more 
fully in another issue. 


The gravel particles which are forced upward into 
the sand move over to the sides of the jets and fall down- 
ward with the sand as shown by Sketch B. Owing to 
the larger size of the particle, the gravel usually settles 
back to the gravel surface. The sand at this part of the 
filter is moving slightly, unless it has become clogged 
with mud, and the motion is sufficient to allow the small 
particles of gravel to settle to the gravel layer and pile 
up higher than the original gravel surface at such places. 
When the filter bed is in good condition, the distance 
between the points where there is jet action may not be 
very great. It is believed that the jets may be as close 
together as one inch in places in some filters, though the 
distance is believed to be greater in most instances. 
When this tendency for the gravel to become ridged 1s 
not complicated by other troubles, and the rate of wash- 
ing is not too high, it usually does not cause the sand 
and gravel to become mixed to any material extent. 
This assumes that a portion of the sand has a diameter 
not less than one-half that of the top gravel. 


Jet action at the bottom of the sand is the natural way 
for a filter bed to act where the gravel is not in motion 
when the bed is washed. Approximately the same thing 
would happen if sand was placed upon a metal screen or 
any other means of support. Fine sand placed upon 
coarse sand will do the same thing when the fine mate- 
rial is expanded with a rate of wash not sufficient to 
suspend the coarse sand. The jets are small and 
are closer together, but the action is the same as for 
coarser sand. The height to which the jets extend also 
is less for the fine material. It is impossible to expand 
a bed of sand while washing and have the water pass 
through the sand at approximately the same velocity 
throughout the bed. There will be numerous points in 
the expanded bed where some of the sand grains move 
closer together than they are at other points. These 
more closely compact volumes of sand and water then 
start to move downward owing to their greater specific 
gravity, but usually strike cross currents that break up 
the masses and again distribute the grains through the 
water. It is only at the bottom where a compact mass 
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tO PER CENT GAND EXPANSION 


EFFECT OF WASHING ON DISPLACEMENT OF GRAVEL AT THE SAND-GRAVEL INTERFACE. 


30 PER CENT SAND EXPANSION 











Fig. 11.—Illustrating Top Gravel Displacement During Washing 
at 20 and 30 Per Cent Expansion. 

















Water Works and Sewerage—March, 1935 








Ay 
tA 


-s hin 
Once — sa ones 40. Po 
. 
ie = COARSE SAND 
K . . —9 3 @ «@ @e@ . ote 
coe .* oo? 
By 


= 
To | 
AVE 


























40 PER CENT SAND EXPANSION 


JET ACTION AT THE SAND-GRAVEL INTERFACE. 


SO PBR CENT SAND EXPANSION 











Leese 


Fig. 12.—Illustrating Gravel Displacement and Jet Action During 
Washing at 40 to 50 Per Cent Expansion, 


settles back to become, material not in motion, that it 
remains together as a mass with the sand expanded very 
little. 

Experiments have been made to determine the ap- 
proximate velocity of the water within the jets. The 
measure was to observe the size of gravel particles 
which were lifted upward in the jets, and guess that 
the water velocity was in excess of the falling velocity 
of the same size particle in water. The true velocity 
may vary from that of the guess, but probably not 
greatly. 

Experiments With Glass Side Filter—To obtain in- 
formation on what takes place at the sand-gravel inter- 
face, observations have been made on glass side and 
glass tube filters. The width of the glass in the glass 
side filter was about 8 inches. The filter was approxi- 
mately 4 by 9.5 inches inside dimensions. Various grad- 
ings of the materials were tried, and it was found that 
ridging of the gravel or coarse material next to the 
gravel could not be avoided, except when there was 
considerable difference between the size of the gravel 
and the next finer material. This difference had to be 
so great there would be mixing of the sand and gravel; 
that is, the sand would gradually work its way down 
through the gravel. 

The glass side filter was filled 18 inches with graded 
gravel from 1.5 inches in diameter at the bottom, to 
material at the top which was retained on a %-in. sieve 
after passing a 14-in. sieve. Sand having an effective 
size of about 0.5 mm. diameter was then added. All 
of the sand had been passed through a 16-mesh sieve, 
and as there was very little retained on a 20-mesh sieve, 
the diameter of the largest grains of the sand was about 
10 mm. The filter could be washed to 50 per cent 
expansion of the sand without moving any of the grains 
of gravel, and this grading of material might not cause 
a large amount of ridging of the gravel under normal 
operating conditions. However, 50 per cent expansion 
should not be used on account of the great difference 
in the size of the smallest particles of gravel and the 
coarsest sand. Also there are other forces which pro- 
duce unevenness of the gravel layer, which will be ex- 
plained later. Each time the wash water was cut off it 
was observed that some of the sand grains dropped down 
into the gravel. In the céurse of time it is believed 
there would have been considerable sand passing through 
the gravel bed. Plant filters with approximately this 
same grading of gravel, and sand with a slightly larger 
amount of coarse material, produced considerable un- 
evenness of the gravel layer within the course of a 
year’s operation. 


91 


One and three-fourth inches of material retained on 
a 16-mesh sieve after passing through a 10-mesh sieve 
was then added. When the filter was washed at a rate 
that gave expansion of the sand, the coarse material 
formed ridges. It will be noted from the sketches in 
Figure 11 that there is still a small amount of the coarse 
material between the sand and the gravel in the lowest 
points of the ridges. This might prevent sand getting 
to material coarse enough for it to pass through the 
openings, but the layer of finer material at the low 
points is quite thin and probably some trouble from 
mixing of the material would develop with even these 
moderate rates of washing. The sketches for the higher 
rates of washing in Figure 12 show that all of the coarse 
material has been washed away from portions of the 
gravel surface. In cutting off the wash water, either 
rapidly or slowly, sand was left in contact with the gravel 
in the places where the coarse material had been re- 
moved. With such a grading of material at the sand- 
gravel interface, it is believed that mixing of the sand 
and gravel cannot be avoided if washing rates in excess 
of that which will give 30 per cent expansion of the sand 
bed are used. As only a small portion of the area is 
left exposed to the gravel, the mixing probably would 
not be so rapid as it would be without this material. 


Another layer of coarse material was then introduced. 
Three inches of material retained on a 10-mesh sieve 
after passing through an 8-mesh sieve was added. This 
gave 4.7 inches of coarse sand and fine gravel between 
the gravel of % to %-in. size and the sand. [The 10- 
mesh sieve (2.1 mm. diameter) will be used to distin- 
guish between sand and gravel.] The effect of washing 
at different rates is illustrated in Figures 13 and 14. 
The surface changed somewhat almost every time the 
wash water was turned on, so it is difficult to illustrate 
exactly what takes place. There was ridging of the 
coarse sand and fine gravel, but movement of this ma- 
terial down to the %-in. gravel surface did not take 
place until the rate of wash expanded the sand in excess 
of 50 per cent. Then there was movement of the coarse 
material and fine gravel in spots. The sand, however, 
did not extend down to the %-in. gravel as was the 
case when the 16 to 10-mesh material was placed next 
to the gravel. Apparently there would be no danger 
of mixing the sand and gravel by washing with this 
grading of material with any rate of wash which may 
be used. This is assuming that there is uniform dis- 
tribution of the wash water and no unnatural mounding 
of the gravel at certain points. Some of the % to %-in. 
gravel was disturbed with a washing rate that gave 65 
per cert expansion of the sand. How serious this would 
































Font, stent. = « ait © *"e 3°, i 
Se 4 af ; 
fos (att iit. 
BL pe HP 
|. e it | ee 
| |, weseat * : 
re oe He / 
oe At 
le°S0 \ 
Bo 
0° h 
209 $920c8| |_| 
Ones O500 | eg 
2 
LOIS CELSO + £4 








25 PER CENT GAND EXPANSION 50 PER CENT GAND EIPANSION 


JET ACTION AT THE SAND-GRAVEL INTERFACE. 











Fig. 13.—Illustrating Jet Action After Adding More Coarse 
Sand to the Filter (25 and 50 Per Cent Sand Expansion). 
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Fig. 14.—TIllustrating Displacement of Small Gravel When 
Washing at 65 to 75 Per cent Sand Expansion. 


be, it is not possible to state at the present time. If it 
eventually produced ridging of this size of gravel, there 
is the possibility that injury to the grading of the ma- 
terial may be produced within the course of time. How- 
ever, the writer does not see any reason for using such 
a high washing rate. 

It might be well to explain that these observations 
were made on a very small filter. Perhaps what takes 
place in the small area is not exactly typical of what 
takes place in a larger area. Also, what takes place 
along a smooth glass side may not be the same as what 
takes place within the interior of the bed. It is believed 
that the tendency to form ridging of the gravel or coarse 
material not expanded by the wash is greater for a large 
filter than it was for the small glass side filter. Observa- 
tions on large filters indicate maximum ridging of the 
coarse material to be about 2 to 3 inches in height where 
it is believed there was even distribution of the wash 
water. This would indicate that the thickness of the 
intermediate sizes of material should have been increased 
rather than decreased from that which was used in the 
filter. Three inches of 10 to 8-mesh, and 1.7 inches of 
16 to 10-mesh materials were used. Grading of the ma- 
terial at the sand-gravel interface will be discussed more 
fully in another issue. 

Tests With Glass Tube Filters—The top layer of 
gravel was composed of three inches of gravel retained 
on a 10-mesh sieve after passing a 6-mesh sieve (2.1 
to 3.7 mm. diameter). When there was no sand in the 
filter, wash water applied at the rate of 46 gallons per 
square foot per minute did not move any of the gravel 
particles. There was slight movement of a few particles 
at 49 gallons, and a slight expansion of the gravel bed 
at 52 gallons per square foot per minute, with about 
4 of the 3-in. layer in motion. The temperature of 
the water was 12 deg. Cent. Later, 18.25 inches of 
sand having an effective size of about .45 mm. and a 
uniformity coefficient of about 24, according to the new 
method of determining these figures, which is described 
in the second article of this series (WATER WorRKS AND 
SEWERAGE, May 1934), was added to the filter. The 
reason for not making the sand deeper was to allow 
for considerable expansion of the sand bed during wash- 
ing. The results are given in Table 16. 


TABLE 16. 


Rate of Wash. Expansion 
Gallons Per of Sand Bed 


Square Foot Per Movement of Gravel in Places 

Per Minute Inches Cent Where There Is Jet Action 
45.9 25 137 Top of gravel just in motion. 
41.3 22 120 Gravel bed not expanded, but 


grains of gravel were forced up 
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into the sand bed 3 to 4 inch 
Velocity of water in jets ebeus 
0.9 ft. per second. 


34.1 16 88 Grains of gravel forced up into 
the sand bed about 3 inches 
Velocity of water in jets about 


0.8 ft. per second. 


26.7 11.5 63 Grains of gravel forced up into 
the sand bed 2 to 3. inches, 
Velocity of water in jets about 


0.8 ft. per second. 
48 Same as for 26.7 gallon rate. 
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36 Few grains of gravel forced up- 
wards into the sand bed 2 to 3 
inches. Velocity of water in jets 
about 0.8 ft. per second. 
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Occasionally a grain of gravel was 
forced up into the sand about 2 
inches. There would be ridging 
of gravel at this velocity of 
wash. Velocity of water in jets 
about 0.7 per second. 


12.5 4 22 No movement of gravel observed. 


The experiments show that whereas no movement of 
the top gravel layer was produced by washing at a rate 
of 46 gallons per square foot per minute when there 
was no sand in the filter, the addition of sand caused 
some of the top gravel to be moved when the filter was 
washed at a rate of 14.4 gallons per square foot per 
minute. This is only about 31 per cent of the washing 
rate required to produce movement of the gravel when 
there was no sand in the filter bed. Such experiments 
show that it ts useless to determine the rate of wash 
required to disturb the gravel when the filtering material 
is not in the filter, with the idea that this represents the 
rate necessary to disturb the gravel. The sand which 
was used in the test was passed through a 16-mesh sieve, 
so there was no material in the sand in excess of 1.4 
mm, diameter. With the size gravel used, it is believed 
that at least 10 per cent of the sand should have been 
1.25 mm. diameter and larger to avoid danger of the 
sand mixing with the gravel. As only 4 per cent of 
the material was retained on a 20-mesh sieve, it is be- 
lieved the sand did not pass the requirement to insure 
that there would be no mixing with the gravel. 

Tests were run with larger gravel for the top layer. 
It was material retained on a 6-mesh sieve after passing 
a 3/16-inch screen, and ranged in size from 3.7 to 5.0 
mm. diameter. The top layer of gravel was 3 inches in 
depth. When washed at a rate of 64 gallons per square 
foot per minute without sand in the filter, there was 
no movement of any of the gravel particles. Sixty-five 
gallons produced a slight movement of a few of the 
top pieces of gravel, and 70 gallons per square foot per 
minute caused slight expansion of the gravel layer. 
Later, 18 inches of sand, the same as that used for the 
previous test, was then added to the filter. Washing the 
filter at a rate of 45 gallons per square foot per minute 
expanded the sand bed 145 per cent, and occasionally a 
piece of gravel was forced up into the sand where jet 
action was taking place. Washing at a rate of 39 
gallons expanded the sand 111 per cent, and while no 
pieces of gravel were observed being forced up into the 
sand bed, there was occasional slight movement of a few 
of the top pieces of gravel. This rate probably would 
eventually cause ridging of the gravel. 

The 3.7 to 5.0 mm. gravel was too coarse for the 
sand, for, when the wash water was cut off, some of 
the sand dropped down in the openings through the 
gravel. One and one-half inches of sand which passed 
a 10-mesh sieve and was retained on a 16-mesh sieve 
was then added. This material ranged in size from 1.4 
to 2.1 mm. diameter. When the filter was washed at a 
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rate of 27.6 gallons per square foot per minute, which 
expanded the bed 64 per cent, some of the gravel was 
forced upward 2 or 3 inches into the sand. The addi- 
tion of the layer of 1.4 to 2.1 mm. material caused 
movement of the gravel which was 3.7 to 5.0 mm. diam- 
eter at a much lower rate than was the case for the 
fner sand alone. To insure that there will be no 
mixing of the sand and gravel, this intermediate size 
material is essential, yet it increases the velocity of the 
water at the gravel surface where jet action is taking 
place. The reason for this is that the larger size ma- 
terial requires a higher rate of wash to expand the coarse 
sand and this tends to restrict the areas where jet action 
is taking place, causing a higher velocity. It was esti- 
mated that the velocity of the water in the jets was at 
least 1.1 feet per second. 

These tests indicate that it is not possible to construct 
filter beds of sand and gravel of the same specific gravity, 
in which the gravel will remain perfectly level, if the 
material above the gravel layer is coarse enough not to 
mix with the lower material. Where the filter bed is 
kept perfectly clean and there is uniform distribution of 
the wash water, ridging of the gravel layer into small 
ridges produces no detrimental effect, but where there is 
uneven distribution of wash water and mud ball forma- 
tion in the filters, mounding of the gravel and clogging 
troubles usually develop. 


Summary 


1. Most of the troubles occurring in filter beds start 
at the junction of the sand and gravel. 

2. In many filters the trouble is increased by im- 
proper grading of the sand and gravel according to size. 
Customary practice in the construction of filter beds, 
however, does not insure freedom from trouble. 

3. Instead of the wash water passing from coarse 
material not in motion into the sand uniformly over the 
entire area, it passes into the sand in numerous places 
in the form of jets—and, at velocities many times that 
of the average for the entire bed. 
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4. The jets which are produced frequently have 
velocities as great as 0.8 to 1.1 ft. per second, whereas 
the average velocity of the wash water passing through 
the gravel probably is only about 0.1 ft. per second when 
the washing rate is 15 gallons per square foot per 
minute. The high velocity of the jets cause the coarse 
sand and fine gravel to be forced upward into the sand 
several inches. 

5. This disturbance of the gravel causes ridging or 
unevenness of the gravel layers and frequently results in 
sand getting down to the gravel which is coarse enough 
for it to gradually pass on through the gravel bed. 

6. Experiments with glass side and glass tube filters 
indicate that jet action cannot be avoided, although 
various gradings of the fine gravel and coarse sand 
according to size were tried. 

7. Sand in a filter causes movement of the gravel at 
the sand-gravel interface at a washing rate less than 
one-third the rate necessary to produce movement of the 
gravel when there is no sand in the filter. 

[Discussion of the “Sand-Gravel Interface” is to be 
continued as Mr. Baylis’ next contribution —Ed. ] 


Vv 
Florida to Hold Fourth Short Course in Water 


Treatment 

An alluring program has been received from A. P. 
Black, Professor of Chemical Engineering, University 
of Florida as Chairman of the Short Course in Water 
Treatment, which will be given concurrently with the 
meeting of the Florida Section of the A. W. W. A. at 
West Palm Beach, March 27th-30th. 

Topics listed on the program range from “Construc- 
tion of the Boulder Dam” to the “Control of Iron Bac- 
teria in Mains and Pipe Lines by Chlorine and Chlora- 
mines.” In addition the program is replete with prac- 
tical operating papers dealing with coagulants and coagu- 
lation, water pumping, operating and maintenance 
“Kinks.” Further, H. E. Jordan, President of the A. 
W. W. A., is scheduled to address the Section on “Or- 
ganizing for Progress in Water Supply.” 





First Virginia Water Works Short School Held at Salem, Va. 


The first of the Water Works Schools to Be Held in 10 Different Zones in Virginia in 1935. The Idea of This Experiment Is to 
Reach Every Water Works Operator in the State, by Making the Schools Easy to Get to. The Schools Are Directed by Richard 


Messer, Ch. Engr., Va. State Department of Health. 
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MEETING OF SANITARY ENGINEERING 


DIVISION OF A. S. C. E. 


OTH in attendance and program the meeting of 
B the Sanitary Engineering Division of the Ameri- 
can Society of Civil Engineers, held in New York 

City in January*, excelled any held in recent years. 
Professor Charles Gilman Hyde of Berkeley, Calif., 
presiding as chairman, announced among other plans of 
the Division, the establishment of Committees on Sewer 
Rental, Water Treatment Research and Design, Refuse 
Disposal and a Joint Committee on the Evaluation of 
Chemical Treatment of Sewages—the latter to have rep- 
resentation from the A. S. C. E., American Chemical 
Society, and Federation of Sewage Works Associations. 


Filtering Materials 


Reporting for the Committee on Filtering Materials, 
W. E. Staniey (Chairman) reviewed the work of the 
committee and its progress. 

J. W. ArMstRONG, who heads the subcommittee which 
is studying sands for water filters, made an interesting 
progress report based on results secured through co- 
operative studies being made at several important plants, 
with sands from 0.37 to 1.17 m.m. effective size, in 24 
inch beds in 2 in. diameter glass tubes. Wash efficiency 
studies had indicated that a slow (20 to 24 inch) initial 
wash, to first loosen the dirt, followed by high velocity 
wash to displace it, was superior in rapidity and effec- 
tiveness of cleansing to an all high rate wash. In cold 
weather the effective wash period was 3 minutes, any 
additional being largely a waste of water. The value of 
uniformity of sand size in the upper filter bed had been 
demonstrated. With proper coagulation 4.5 inches rep- 
resented the maximum floc penetration. At temperatures 
between 33 and 45 deg. F. efficient coagulation had been 
highly important, requiring absolutely perfect floccula- 
tion to preclude passing of turbidity by the filters. Mr. 
Armstrong offered and explained a formula suggested 
for use in computing the required sand bed depths for 
sands of various sizes. In any case a 22 inch bed ap- 
peared the maximum justified. So far the results indi- 
cated that a good filter effluent could be had from any 
of the sands studied (0.37 to 1.17 m.m.) ; efficiency of 
washing and output between washings (the runs ter- 
minating at 8 ft. loss of head or 0.2 p.p.m. turbidity in 
effluent) increased, in general, with the size of sand. 
Average penetration of floc into the beds seemed to 
vary as the square of the diameter of the sand grains. 
In making sand size selections, the decision in the end, 
would have to be made based on the problems at hand 
and the sand must be neither too fine or too coarse to 
prove practical. 


Progress in Water Supply Engineering 


The report of the Committee on Water Supply Engi- 
neering, rendered by THos. H. WicciIn as Chairman, 
called attention to the new scheme of displacement pump- 
ing of concrete (Chain Belt “Pumpcrete” Process) used 
in the Hartford, Conn., dam construction; the develop- 
ment of improved technic of earth dam construction by 
use of sheeps-foot rollers and proper moisture content 
on the Bouquet (Los Angeles) project. The Tate proc- 
ess of lining water mains in place with cement had been 
recently employed by Manchester, Eng., and other cities. 





*It is regretted that this digest of papers and committee re—- 
ports, prepared for our February issue could not be printed 


because of lack of space in that issue.—Editor. 











Prof. Charles Gilman Hyde, 
Chairman of the Division. 


Richard H. Gould, Depart- 
ment of Sanitation, New 
York City. 


Mr. Wiggin had seen the lining of 400 ft. sections with 
a 3% in. lining, to raise the coefficient from 60 to 150. 
Also % in. linings had been successfully applied by the 
same method and it looked to have considerable possibili- 
ties in the practical renovation of old mains. On mains 
of a size large enough to enter, the application of Bitu- 
mastic linings was practical. The cement lining process 
was that developed in Australia by Mr. Wm. Tate. 


Concerning freezing troubles so prevalent during the 
past winter, it appeared that large steel risers to ele- 
vated tanks had not suffered damage, whereas, smaller 
protected risers had not escaped. The use of electrical 
thawing at infrequent intervals seemed more economical 
than lowering mains and services now admittedly not 
sufficiently covered to escape in severe winters. As to 
progress in eliminating water hammer, the water ham- 
mer “wave” had been found to travel with a speed of 
3,600 to 4,200 ft./sec. Increased use of modern auto- 
matic valves and the more universal use of centrifugal 
pumps had accentuated water hammer troubles, for 
which no simple solution or easy method of elimination 
had yet been devised. 

Mr. Wiggin commented on the observations and find- 
ings of the N. E. W. W. A. Committee on Pipe Line 
Friction Coefficients and the value of its work. When 
its findings that the average American pipe after 13 
years had lost the carrying capacity expected only after 
30 years of service, it was time to revise our notions as 
to the soundness of predicting capacities of pipe lines, 
unless the pipe be protected against interior tubercula- 
tion and deterioration. The A. W. W. A. Committee on 
Cast Iron Pipe was undertaking a study of corrosion 
and the effectiveness of various coatings. 

As to taste and odor control, over 600 plants were 
now using activated carbon. The various aspects of 
chlorination continued important. The increasing use 
of one-ton chlorine containers had made chlorination 
both simpler and more economical. The ammonia- 
chlorine procedure had come to be looked upon as a 
method of carrying chlorine effects to the far reaches 
of the system with benefits therefrom in preventing 
putrefaction from which corrosion and foul tastes re- 
sulted. Developments in coagulation had chiefly cen- 
tered around the ferric iron coagulants and the boosting 
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of the alkalinity (pH) of waters to control corrosion 
had further increased. The needed revision of the sec- 
tions on Water Treatment in the Manual of the A. W. 
w. A. would appear in 1935. 


Papers and Discussion 


The first paper was that by A. CLiInTon DEcKER, 
Sanitary Engineer, Tennessee Coal, Iron and Railway 
Company, Birmingham, Ala., which dealt with the 
“Sanitary Engineering Experiences in Operations of 
a Large Industrial Enterprise.” 

Mr. Decker reviewed the sanitation work carried for- 
ward under his direction for a number of years in the 
matter of improved water supply, excreta disposal and 
housing. In recent years his company had been con- 
structing or taking over and operating public utilities for 
the benefit of small towns in which properties of the 
company are located. Safe water supply and adequate 
fire protection had thus been assured. Also stream pol- 
lution abatement had resulted from his efforts. 

W. A. HARDENBERG, of Public Works (formerly Sani- 
tary Engineer of Jefferson County, Ala.), commented on 
the value of sanitary engineers to corporations and the 
increasing realization of this fact. There were attrac- 
tive possibilities for young engineers in this field. 

“Status of Sewage Disposal for New York City— 
With Special Reference to New Projects”—RicHARD 
H. Goutp, Engineer in Charge of Sewage Disposal, De- 
partment of Sanitation, New York City. 

Mr. Gould reviewed the status of sewage disposal by 
New York City as of today, and told of the projected 
plans for methods of treatment and location of plants. 
Reporting on float studies, he said that the harbor pol- 
lution was highly distributed and 24 hour B.O.D. of 
the waters had ranged between 0.94 and 2.65 p.p.m. 
The observations of oxygen requirement had indicated a 
0.5 lbs. per day per capita load which was unexplainably 
high—at least twice as much as reported from other sec- 
tions of the country. The observed rate of spread of 
pollution in the harbor and travel of currents (float 
tests), indicated that purification for one section would 
be felt over almost the entire harbor area. This repre- 
sented a fortunate circumstance because with the Ward’s 
Island plant in operation, less efficient treatment at other 
points, involving more compact and economical plants, 
seemed to be permissible. Furthermore, changes in de- 
gree of treatment with seasonal changes would be in 
order. 

Studies made by the Department had led to the con- 
clusion that the B.O.D. test could not be taken as an 
adequate measure of the value of the solids removal 
processes. The B.O.D. in the form of settleable solids 
was of far greater consequence when dumped into harbor 
waters or sluggish streams than was the non-settleable 
B.O.D. which would be scattered by diluting currents 
or swept away from the area and to sea. It was their 
conviction that plain sedimentation for some areas and 
chemical precipitation plus chlorination (continuously or 
seasonally) for others would therefore suffice to avoid 
localized nuisances due to sludge, floatables and the pre- 
vailing salt water precipitation of solids from settled 
sewage. ‘Tests under way at the Coney Island Experi- 
mental Station involving chemical treatments and the 
evaluation of filtration of chemical effluents would serve 
as a valuable guide in sefection of future treatments. 
The existing comprehensive plans for future treatment 
were held to be subject to alteration where and when 
indicated. 

Mr. Gould said that a P.W.A. loan and grant of 
$25,000,000 had been applied for to complete the Ward’s 
Island project which was stopped 1.5 years ago, although 
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the activated sludge plant had been practically completed. 
To construct the Coney Island Works a $1,875,000 
P.W.A. loan and grant had been secured and bids were 
about to be taken. This was to be a chemical precipita- 
tion plant* of 35 M.G.D. capacity involving coagulation 
with ferric salts, settling, filtration and chlorination dur- 
ing summer months. In winter the plant would operate 
as a plain settling plant. Sludge digestion sufficient to 
produce power for plant needs would be provided but 
the bulk of the sludge would be dewatered on vacuum 
filters and the cake used on park areas or barged to 
sea for dumping. Chemical precipitation had been se- 
lected for this project based on the small plant area 
requirement, the high power rates for activated sludge, 
the need of a good effluent for bathing areas, and the 
lower overall cost for the 6 month seasonal operation 
required. 

S. A. GREELEY, Consulting Engineer, Chicago, IIL, 
referred to the many studies, the early reports and the 
several years of discussion concerning New York’s sew- 
age problem. Meanwhile, Chicago, like the famous tor- 
toise, had left the hare behind. The 38 separate proj- 
ects proposed in New York’s comprehensive plan, he 
said, was impressive and the variety of schemes advo- 
cated was indicative of the need for individual consid- 
eration. He complimented Mr. Gould’s work and plan, 
which would take up the Little Neck and Talman’s Island 
projects next. 

PROFESSOR EARLE B, PHELPs in commenting on the 
B.O.D. studies of the harbor waters said that a bottled 
up body of water would reach equilibrium when its 
B.O.D. reached 5 times that added daily. He could read- 
ily understand why the oxygen demand of New York 
harbor waters could apparently be twice the input. 

Dr. GeorGE A. Soper, who had been responsible for 
the Metropolitan Sewerage Commission reports, re- 
marked that the standards set for the N. Y. harbor 
waters, insofar as the requirement of minimum dis- 
solved oxygen had been concerned, were thrown over- 
board because, with other standards being met and the 
nuisance thereby eliminated, the matter of oxygen bal- 
ance would automatically take care of itself. The real 
New York problem was not so much one of what to do 
and how, as it was that of how to get the people to de- 
mand that something be done and the money with which 
to do it. 

“Pre-treatment of Sewage for Grease and Oil Re- 
moval”—H. P. Eppy, Jr., Consulting Engineer Boston, 
Mass. 

Mr. Eddy directed attention to the ill effects on proc- 
esses (particularly activated sludge) and plant appear- 
ances which were caused by greases and oils emulsified 
in, or floating on sewages. He said the average grease 
(fat) content in sewages from 16 cities was a 53 p.p.m. 
which was equivalent to 1/20th lb. per capita per day. 
As to methods of separating grease and oils he described 
the detritus tank schemes at Akron and Dayton, Ohio, 
which allows greases to float in small stilling tanks from 
which it is skimmed and thereafter drained on sand fil- 
ters and incinerated. He also described the Imhoff 
scheme of air blowing the sewage while passing through 
a 3 minute detention tank and the skimming of the 
grease froth produced and trapped in the quiet side-zones 
of the chamber. Notwithstanding the schemes employed, 
the percentage removal of grease by the known methods 
was very meager when compared with the total present. 
There was still something to be desired in the way of 
improved methods for grease removal. 

Ewarp Wricut, Engineer, Mass. Department of 





*An article by Mr. Gould, in which the Coney Island plant is 
fully described, appeared in WATER WORKS AND SEWERAGE for 
February.—Ed. 
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Sludge Drying Plant (Spray Type), Plainfield, N. J., Sewage 
Treatment Works. 


Health, in a written discussion told of the far-reaching 
effects of grease laden sewage and industrial wastes on 
shore line pollution by grease balls which had, in in- 
stances, traveled 66 miles from the sewer outfall. Ex- 
periments in grease separation had shown that 0.18 cu. 
ft. of air per gallon of sewage had removed only 1 to 
4 per cent of the total, whereas, in a tank providing a 7 
minute retention 50 to 60 per cent could be removed by 
the partial sedimentation plus flotation and skimming. 
The average gease content in Massachusetts sewages had 
been 97 p.p.m. ether soluble matters. Because of the 
explosion and fire hazard, garage oils presented a more 
serious problem than other oils and fats. 

GrorcE B. GascoIcNeE, Consulting Engineer, Cleve- 
land, O., reported that the grease problem was acute at 
Cleveland. Experimental work had indicated 0.023 cu. 
ft. of air per gal. was sufficient to prevent solids settling 
in the Imhoff type of air separator. With a 3 minute 
period of aeration (detention) the largest part of the 
grease removed was that skimmed from the settling 
tanks beyond and that deposited with the sludge. In 
all, a 24 per cent removal of the total but an 83 per cent 
removal of the floating grease had resulted. From these 
studies, it had been concluded that except for catching 
floating oils the most effec- 
tive removal of grease was 
to be had by skimming the 
settling tanks. 

WELLINGTON DONALDSON, 
Consulting Engineer, New 
York City, agreed that the 
work accomplished by the 
Imhoff aeration chamber had 
been disappointing. Since 
the settling tanks had to be 
skimmed in any event the 
whole job might as well be 
done there. 

“Principles of Spray 
Drying—With Special Ref- 
erence to Sewage Sludges” 
—C. L. Rurey, President, 











C. L. Riley, President, In- 


dustrial Association, Inc., 


New York City. 


Clark MacMullen and Riley, 
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Inc., New York City. 

Mr. Riley, a Chemical Engineer, discussed the prin- 
ciples and technical aspects of spray drying as applied 
to organic emulsions and suspensions in the preparation 
of such materials as soap powder, powdered milk and 
other food products. The process and equipment of 
his organization had been developed for such purposes 
some years ago and only recently had it been adapted to 
drying of sewage sludge—the first going installation be- 
ing that at the Plainfield, N. J., Sewage Treatment 
Works, visited the day previously by many of those 
present. 

Mr. Riley described the Spray Sludge Drier as a 
chamber through which heated air was circulated and at 
the top of which a disc revolved at a high rate of speed 
(9,000 to 10,000 r.p.m.). The sludge after having been 
partially dewatered by some suitable method (centrifuge, 
vacuum filter or, as at Plainfield, by chemical flotation) 
was mascerated and delivered by pumps to the revolving 
spray disc. At such a high speed the centrifugal force 
produced a spray or mist with droplets of 1/1000th inch 
or thereabouts in diameter. The hot air input at the 
top of the chamber (700 deg. F.) had little to overcome 
in converting the water mist to steam and the solids to 
dry pulverant material as it dropped from the steam 
zone to the floor below where the vaporization had re- 
duced the temperature of the outgoing air stream to 220 
deg. F. The sludge feed and heat input were automat- 
ically controlled and the dried product was moved by 
revolving scrapers to the outlet at the center of the floor. 


Mr. Riley stressed the economic importance of reduc- 
ing the moisture content of sludge delivered to the drier. 
To dry a sludge of 94 per cent water the fuel cost would 
be $15.19 per dry ton of solids produced; at 80 per cent 
water only $4.20 and at 75 per cent $3.20. By flotation 
at Plainfield (chemicals added and sludge froth pro- 
duced) a sludge of 86 to 90 per cent water could be had. 
With the 90 per cent material the cost per ton of dry 
solids had been $8.92. Dewatering by vacuum filtration 
at rapid rates (20 to 25 lbs. of solids per sq. ft. area 
producing sludge cake of 75 to 80 per cent moisture) 
would reduce the cost. In calculating costs no value had 
been assigned and the end product which could be used 
as fuel (6,000 B.t.u.) at a value at Plainfield of $1.17 
per ton making a net of $7.21 when burned, or less if 
sold as fertilizer at a higher figure. 

Handling floated sludge (90 per cent water) the unit 
at Plainfield had a capacity sufficient for a population 
load of 100,000 which could be increased perceptibly by 
vacuum filtration to produce a 75 to 80 per cent sludge. 

Joun R. Downes, Superintendent, Sewage Treatment 
Works, Plainfield, N. J., in discussion, also stressed the 
importance of bringing down the moisture content of 
the sludge fed to the Spray Drier, largely because the 
increased capacity made possible reduced periods of op- 
eration and consequent power saving. From this angle, 
moisture content of sludge down to 86 per cent was an 
all important element in fixing the overall cost of the 
dewatering and drying operations. They expected to get 
this cost down to $8.00 per ton at Plainfield. 


Progress in Chemical Treatment of Sewages 


“The Chemical Treatment of Sewage: Its Present 
Status and Possibilities’—L. H. Enstow, Editor, 
WATER WorkKS AND SEWERAGE, New York City. 

Mr. Enslow, as the result of a recent survey covering 
24 states, had revealed that not less than 50 sewage 
treatment plants involving chemical treatment were either 
in operation, under construction or assured of construc- 
tion in the United States. In addition, 12 plants involv- 
ing chemical precipitation alone and 2 involving chemical 
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treatment in combination with biological processes, were 
proposed with fair definiteness of being adopted. Chem- 
ical treatment had come into favor to fill the need of 
plants which would produce seasonal improvements in 
quality of effluents at the minimum capital expenditure 
for plant and annual costs, including fixed charges plus 
operating expense per million gallons. Further, the ne- 
cessity of coping with industrial wastes which interfered 
with biological processes, particularly the activated sludge 
process, had focused attention on chemical processes as 
the preliminary if not the complete treatment. 

Mr. Enslow discussed many of the features and basic 
principles of chemical processes, their shortcomings and 
desirable features. In the end there seemed little to be 
gained by anything beyond the use of some iron salt, with 
or without lime or acid, aeration or chlorination—with 
proper arrangements for efficient mixing and flocculation. 
The value of preliminary settling with return of the 
chemical sludge to the crude sewage, as is frequently 
the practice with activated sludge, seemed definitely 
proven. The smoothing out effect on sewage quality 
during passage through the primary tank, the better 
thickening of sludge, reduction in coagulant require- 
ments, better odor control, were the principle advantages 
of the series tank operation as employed at Birmingham, 
Ala., and York, Neb. 

Mr. Enslow emphasized the statement, made earlier 
in the meeting, by Mr. Gould, that removal of solids 
from sewages, which would create sludge banks or slime 
in streams, had a higher value in stream improvement at- 
tainments than indicated by laboratory B.O.D. tests. It 
was this fact which rendered chemical precipitation of 
more interest than a mere measure of total B.O.D. re- 
duction would reveal or would justify when comparing 
the cost per 100 lbs. of oxygen demand removal by plain 
sedimentation vs. precipitation or some other scheme. 
To him the combination scheme of precipitation, to make 
feasible the reduced size of biological units and greater 
dependability of process, offered possibilities not suffici- 
ently explored. As to cost, it seemed reasonably assured 
that domestic sewages could be given chemical precipi- 
tation treatment at a chemical cost not to exceed $6.00 
per m.g. by the simplified processes and proper combina- 
tion of chemicals selected on an economic basis. Sew- 
ages which carried considerable organic industrial wastes 
(high B.O.D.) would be more costly to coagulate. 

The increasing demand that sewage treatment proc- 
esses be able to cope with industrial wastes turned into 
municipal sewers, justified greater consideration of 
chemical methods in many instances. Into this difficult 
and embarrassing keyhole would fit chemical treatment 
of the future and thus put to good use several chemical 
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wastes amenable to flocculation but disastrous to biolog- 
ical processes—metallic salts in general. 

H. H. Henpon, Sanitary Engineer, Birmingham, Ala., 
who had been responsible for the design and operation 
of the new (Shades Valley) chemical precipitation plant 
at Birmingham, outlined some of their experiences with 
the process. He remarked on the fact that it cost more 
per unit of oxygen demand reduction to coagulate Bir- 
mingham sewages when weak than when strong. Further, 
it was easier to treat the stronger sewage which required 
actually more chemicals but proportionately less per unit 
of solids or B.O.D. contained. It cost $54,000 per M.G. 
to construct the plant and $5.40 per M.G. to percipitate 
the weaker sewage at Shades Valley, and but little more 
to treat the stronger sewages of the city. The plant had 
been built to give intermediate treatment but, based on 
operating results with effluent B.O.D. values of 10 to 20 
he did not agree with Mr. Enslow’s terminology and con- 
sidered the degree of treatment had proved to be “com- 
plete” rather than “intermediate.’’* 

Mark B. Owen, Engineer and Superintendent of 
Public Works, Dearborn, Mich., reviewed the improve- 
ments made recently to the process and equipment at 
the 3 year-old Dearborn plant—the first modern chemical 
treatment plant in America. He said that flocculators, 
recently installed, had reduced chemical costs 30 if not 
50 per cent and changing over the clarifiers to center- 
feed units had made a unit designed for 4 m.g.d. capacity 
good for 7 m.g.d. The precipitation process had been 
simplified and chemical control had been improved. 
Sludge conditioning and vacuum filter operation had been 
put on automatic control with marked effectiveness. De- 
ciding to incinerate the sludge cake, an incinerator pat- 
terned after an ore roasting furnace of the multiple- 
hearth (Herreshoff) type was almost ready to place 
in operation. Mr. Owen remarked that scientific meth- 
ods of chemical dosage control had not been sufficiently 
effected—the common sense or rule of thumb method 
involving operator experience, at times of changing sew- 
age quality, remained the more practical procedure to 
follow. He confirmed Mr. Hendon’s observations that 
strong sewage required relatively little additional chem- 
ical to that required to “crack” the weak sewages. 

E. T. Kittam, Consulting Engineer, New York City, 
pointed to the marked variation in sewage strength (load- 
ings) which reached treatment works during various 
hours of the day and night. Studies of three large sys- 
tems and a small one had revealed practically the same 
degrees of variations during various periods—50 per 
cent of the 24hr. load reaching the outfall discharge 
during an 8 hr. period; 80 per cent in 12 hrs.; 85 to 95 
per cent during 16 hours, thus rendering the 5 to 15 per 
cent during the 3rd 8hr. period unimportant. This 
would mean that chemical treatment could be operated 
during 16 hours only and thus materially reduce the 
average cost per m.g.d. In actual operation it had proved 
an economy producing scheme to alter the chemical dos- 
ages 5 or more times per day, based on observations of 
floc production settleability and clarity of supernatant 
of flocculated samples collected by the chemical machine 
tender. 





*Elsewhere in this issue there appears an article by Mr. Hen- 
don which describes the Birmingham plants and gives results 
from chemical precipitation.—Editor. 


v 

STREAM PoLLUTION MEASURE IN INDIANA.—A stream 
pollution measure giving the state department of com- 
merce and industry control over pollution of the waters 
of Indiana, with power to make orders and regulations, 
has been signed by Governor Paul V. McNutt. Under 
the act, municipal corporations, as well as private con- 
cerns, can be required to abate or correct poilutions, 
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Los Angeles’ Meter Shop, Showing Four. Test Benches for 
Small Meters. 
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PRACTICE IN REPLACEMENT 


OF WATER METERS 


By CHARLES L. RUCKMAN* 


Department of Water and Power, 
Los Angeles, Calif. 


fronted with the necessity of replacing meters 
which become inoperative due to the intrusion of 
sand, wearing of parts, or damage from hot water. 

At the end of the fiscal year, June 30, 1934, the 
Bureau of Water Works and Supply of Los Angeles 
had a total of 251,795 water meters, varying in size 
from 5-inch to 8-inch, with a distribution as follows: 

241,907 Domestic, Commercial and Industrial Services 

4,742 Combined Domestic and Irrigation Services 
3,418 Intermittent Irrigation Services 
1,728 Automatic Sprinkler Fire Services 

In addition to the total number of water meters, there 
were 5,739 Wire Jet Meters in the system supplying 
active sewer flush tank services. 


. LL municipal and private water systems are con- 


When meters are removed from inactive services, or 
from services for which larger meters are required, or 
when they become inoperative from any cause, they are 
taken to the shop for repairing and testing. The total 
number of meters removed, repaired and tested during 
the past year was 5.8 per cent of the total number of 
installed meters. Of the inoperative meters, 3,755 (about 
52 per cent) were found to have been damaged by hot 
water or steam originating on the consumers’ premises. 
Over a period of ten years an average of 11,900 meters 
per year have been replaced on account of being inopera- 
tive. During the same period an average of 5,082 meters 
per year have been replaced on account of being damaged 
by hot water (see graphs). An average of 6,820 meters 
per year have been changed due to worn parts or 
minor repairs. 


Practically the only tests made of meters while in 
service are those made whenever meter readers report 
meters showing a decided drop in registration, or when 
a consumer complains that his meter is over-registering 
and requests that a special test be made to determine 
the accuracy of the meter. In the latter case, the test 





*Assistant Superintendent of Meter and Service Division, Bureau 
of Water Works and Supply. 


is made in the consumer’s presence, at a time to suit his 
convenience. These tests are made without charge to 
the consumer. If the meter is found to be registering 
below desirable accuracy limits, it is replaced by a re- 
conditioned meter. 

Meters ranging in size from 5-inch to 1-inch are 
tested without being removed from service; and meters 
114-inch and larger are removed from service for shop 
testing. 


Replacement of Meters 


The water meters are read monthly. When a meter 
shows no consumption or below average, the meter reader 
turns on a water faucet on the premises, and if the 
meter does not operate on a small flow, he makes a note 
on the reading sheet to inspect meter. 

The meter Record Section fills out a Meter Change 
Order and Report in triplicate, from the reader’s nota- 
tion, which shows the service number, meter location, 
size, kind and number; also the meter statement. The 











Large Meter Testing Equipment, Los Angeles. 
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Method of Removing “Circulating” Propeller Cage from 6-in. 

Crest Meter. After Use in Another Meter Case It Will Be 

Transferred to Still Others and Therefore Do Multiple Service 

at a Worth-While Saving to Date of $61,000 in Meter Invest- 
ment, 


order is forwarded to the Meter and Service Department 
and the following day a Meter Inspector changes the 
meter and replaces it with a reconditioned meter. The 
inspector completes the Change Order and Report, by 
showing the meter, size, kind, number, and a statement 
of the meter he installs; together with the reason for 
the changes. 

Non-operating meters ranging in size from 53-inch to 
2-inch are changed by Meter and Service Inspectors who 
also attend to turning on and shutting off services and 
miscellaneous meter work. The meters larger than 
2-inch are changed by special crews, having trucks 
equipped with hoist and necessary tools for changing 
heavy meters. 


Before the water is shut off for changing a meter, the 
consumer is notified and in some cases it is necessary to 
make special arrangements with the consumer for shut- 
ting off the water at a time to suit his convenience. 

Records of inactive meters are checked occasionally 
and those found to be inactive for a period of twelve 
months are removed and the curb cock is left shut off 
and sealed. 


Novel Scheme of Metering Large Users 


Metering of irrigation water has been worked out in 
a unique manner. In the first place 3-inch to 8-inch 
meters of the velocity type and with interchangeable 
parts are used but only the meter main case and strainer 
are set permanently (see illustrations). When a con- 
sumer orders the water turned on, the zanjero installs a 
propeller, gear train, and register into existing meter 
main case, and turns on the main gate. Each irrigation 
is for a specified number of hours. At the expiration 
of the irrigation, the zanjero returns, shuts off the main 
gate, removes the propeller, gear train and register from 
the meter main case. The amount of water used during 
the irrigation is recorded on the shut off order and re- 
turned to the office, from which a bill is rendered. This 
is repeated throughout the entire irrigation season. 

The component parts removed from the meter main 
case are interchangeable in any meter main case of the 
same size. This method of changing meter parts only, 
has proven satisfactory and etonomical,* inasmuch as it 
requires complete meter parts for only about 65 per cent 
of the total irrigation meters in the system and does not 
interfere with service to the consumers. 

These main casings and strainers are occasionally in- 
spected, and when repairs are necessary they are re- 
moved and taken to the meter shop. At the close of 
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the irrigation season, the propellers, registers and gear 
trains are reconditioned at the meter shop; after which 
they are placed in the meter warehouse ready for the 
following irrigation season. 

Combined domestic and irrigation meters, and bypass 
meters on fire services are the same type of meters as 
those installed on domestic services. The same pro- 
cedure is followed in testing and replacing them as with 
domestic meters. 


Wire Jet Meters 


The Wire Jet Meters are assembled at the Meter Shop 
and calibrated to discharge approximately 300 gallons 
of water within 24 hours. When the Wire Jet Meters 
were first installed, it was difficult to maintain a con- 
stant flow of water through them on account of the 
parts becoming pitted, due to corrosion. The original 
parts have been replaced with metal which is suitable 
to the Los Angeles City water. 

Corrosion has practically been eliminated and the 
meters function properly with an occasional cleaning 
out of dirt or organic deposit, which has a tendency to 
retard the flow. These Jet Meters require cleaning about 
twice each year. 

All meters are set in concrete boxes, either in solid 
cement sidewalks or inside the curb. These concrete 
boxes are large enough to disconnect fittings and re- 
place meters without breaking the cement walk. A cast- 
iron cover is placed on the concrete box. This method 
lessens the cost of replacing inoperative meters. A 
concrete box is constructed around all large meters and 
cast-iron covers fitted, the same as in cement walks. 


Los Angeles Water Hard on Ordinary Meters 


Durability tests have been carried on continuously at 
the Meter Shop for many years, in an attempt to select 
the best material for maximum wear and minimum cor- 
rosion. The Department has experimented over a period 
of years with various mixtures of metals, and has found 
the mixture shown in the Los Angeles City Meter 
Specifications to be the most suitable mixture for Los 
Angeles City water. All water meters purchased by 
the Department of Water and Power are built to these 
specifications. The measuring chambers and _inter- 
mediate gear trains are made of durable, hard, non- 
corrosive bronze; the intermediate gears and bearings 
are encased and run in oil. 


Until recent years small domestic water meters were 





*W. W. Hurlbut, Engr. of Water Works, Los Angeles, advises 
that already this scheme of metering has saved the Department 
$61,000 in reduced meter parts investment.—Editor. 














Meter Service Truck, Carrying “Circulating” Propeller Cages 
and Casing Covers with Gear-Train and Registers, Is a Busy 
Little Wagon During Irrigation Season. 
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Los Angeles Meter Service Records 


Above: Average Number of Meters in Service and Number 
Removed Because Inoperative from Any Cause. 
Below: Meters Removed Because Inoperative Due to Damage 
by Hot Water. 


capable of passing but 250 thousand cubic feet, approxi- 
mately, before showing a drop in registration. The late 
improved meters are capable of running 5 million cubic 
feet under the same conditions. The low percentage of 
meters changed during the fiscal year ending June 30, 
1934, has been due to the selection of proper metals 
used in the construction of meters and the gears encased 
running in oil. The annual decrease in the percentage 
of meters removed is indicated in the accompanying 
graphs. 


Studies Resulted in Improved Meter Construction 


Intermittent Irrigation meters are not included in this 
diagram and the marked decrease in the number of 
meters removed for non-operation, other than those 
damaged by hot water from the premises, is due almost 
entirely to improvements made in the construction of 
water meters in recent years in which the Water Meter 
and Service Division has been instrumental in develop- 
ing. At this date there are three less Water Meter 
Repairmen than in the past, which also denotes that 
there are less meters being removed for repairs on 
account of being inoperative. 

There has been a noticeable decrease in the number 
of meters removed becouse of damage from hot water, 
as indicated by Diagram No. 2. 

In all probability this is due to thermostatic fuel con- 
trol gradually supplanting manual control and also be- 
cause the consumers have been held liable for such 
damage. 

Acknowledgment.—The above paper was presented 
betore the California Section of the A.W.W.A. at Long 
Beach, Calif. 
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Sewage Prechlorination Increases 
Settling Tank Efficiencies 


The Annual Report of the Bureau of Engineering of 
the Maryland State Department of Health, for 1933 
relates a case at Annapolis, Md., wherein experiments 
with prechlorination of sewage, conducted by the De- 
partment, caused a more effective and prompt settling of 
solids. Prechlorination of the crude Annapolis sewage 
(residual chlorine 1 p.p.m.) resulted in an increase in 
settling rate during the first hour. Averages of solids 
per liter settling from the unchlorinated sewage was 
1.7 c.c.—as against 3.3 c.c. from the prechlorinated. 


In conjunction with chemical precipitation studies, pre- 
chlorination was effective in procuring an additional 
reduction of volatil matter in the settled sewage. Such 
reductions were between 28 and 37 per cent greater than 
was procured by chemical precipitation alone. The 5-day 
B.O.D. reduction was increased by 15 per cent. 
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ASSOCIATION MEETINGS SCHEDULED 


March 20—New Jersey Water Works Association. Stacy 
Trent Hotel, Trenton, N. J. Secretary, W. C. Flanders, 
Water Department, N. J. 

March 21-22—New Jersey Sewage Works Association. 
Stacy Trent Hotel, Trenton, N. J. Secretary, John R. 
Downes, Bound Brook, N. J. Treasurer, Paul Molitor, Jr., 
Morristown, N. J. 

March 21-22—New York Section, A.W.W.A. Hotel De 
Witt Clinton, Albany, N. Y. Secretary, R. K. Blanchard, 
Neptune Meter Co., 50 West 50th St., New York, N. Y. 

March 27-29—Canadian Section, A.W.W.A. Hotel Lon- 
don, London, Ont. Secretary, A. E. Berry, Ontario Depart- 
ment of Health, Toronto, Ont. 

March 28-30—Florida Section, A.W.W.A. Royal Worth 
Hotel, West Palm Beach, Fla. Secretary, L. G. Lennert, 
State Department of Health, Jacksonville, Fla. 

(The fourth Florida Short Course in Water Treatment is 
to be held in conjunction with the meeting—Prof. A. P. 
Black, University of Florida, in charge.) 

April 2-4—Southeastern Section, A.W. W. A. Hotel Thomas 
Jefferson, Birmingham, Ala. Secretary, W. H. Weir, State 
Department of Health, Atlanta, Ga. 

April 10-11—Illinois Section, A.W. W.A. Hotel St. Nicho- 
las, Springfield, Ill. Secretary, A. E. Skinner, Pitometer Com- 
pany, 5311 Kenmore Ave., Chicago, Il. 

April 11-12—Four State Section, A.W.W.A. Hotel Madi- 
son, Atlantic City, N. J. Secretary, C. H. Becker, R. D. 
Wood Co., 400 Chestnut St., Philadelphia, Pa. 

April 12-13—Montana Section, A.W. W.A. Helena, Mont. 
Secretary, H. B. Foote, State Board of Health, Helena, Mont. 
(Water Works School to be held April 10-11.) 

April 29—New England Sewage Works Association. Hotel 
Continental, Cambridge, Mass. Secretary, F. W. Gilcreas, 
State Department of Health, Albany, N. Y. 





May 6-10—Annual Convention of A.W. W.A. Hotel 
Netherland Plaza, Cincinnati, Ohio. Secretary, B. C. 
Little, 29 W. 39th St., New York, N. Y. 











May 16-17—Maryland-Delaware Water and Sewerage Asso- 
ciation. Annapolis, Md. Secretary-Treasurer, A. W. Blohm, 
State Department of Health, Baltimore, Md. , 

May 16-18—Pacific Northwest Section, A.W. W.A. Lewis- 
ton, Idaho. Secretary, E. C. Willard, 720 Corbett Bldg., 
Portland, Ore. ae 

May 24-25—New York State Sewage Works Association. 
Poughkeepsie, N. Y. Secretary, A. S. Bedell, State Depart- 
ment of Health, Albany, N. Y. war 

June 24-26—Pennsylvania Sewage Works Association. 
State College, Pa. Secretary, L. D. Matter, State Depart- 
ment of Health, Wilkes-Barre, Pa. 

June 26-28—Pennsylvania Water Works Operators Asso- 
ciation. State College, Pa. Secretary, I. M. Glace, State 
Dpartment of Health, Harrisburg, Pa. ; 

August 22-23--Central States Section, A.W. W.A. Pitts- 
burgh, Pa. (Hotel not selected.) Secretary, H. Lloyd Nelson, 
U. S. Pipe and Foundry Co., Koppers Bldg., Pittsburgh, Pa. 
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Don't Miss the A.W.W.A. Convention 


HE American Water Works Association is making 

ready for the 1935 Annual Convention to be held at 
Cincinnati, Ohio, May 6th to 10th. The convention held 
in New York City last June was admittedly the best held 
in recent years and the attendance was once more 
markedly upward bound. 

Prospects point to another marked gain in 1935. Cen- 
trally located, the Convention City becomes easily 
reached by a great water works population. Members 
of the new Southwest Section will not have far to travel 
to Cincinnati, which is very nearly as far south as St. 
Louis, and exactly as far south as Kansas City. In 
fact, the Convention City is but little further away from 
Dallas and Fort Worth than is Kansas City. The parent 
association looks forward, therefore, to a large represen- 
tation from the Southwest’s territory at the National 
Convention. 

The program for the Cincinnati Convention is shaping 
up in good style. On authority, we can report that the 
topics are to be varied, and much of a practical operating 
nature is to be discussed by well qualified and interesting 
speakers. Amongst these a fair number have been 
secured from the new Southwest Section. One session 
will be devoted largely to a presentation of the program, 
policy, present developments and future of the Water 
Planning Section of the National Resources Board,—a 
matter of importance and concern to every municipality, 
company or individual in the Nation which have an inter- 
est in water supply or stream pollution. Important dis- 
cussion by water works leaders will follow. 

Such topics as, methods of protecting mains and recon- 
ditioning old pipe lines and mains in order to recover 
their carrying capacities; a study of the matter of 
licensing of water works operators; the meaning and 
value of good public relations and methods of procuring 
such; developments in finance and accounting; develop- 
ments in water purification; efforts toward elimination 
of Federal income tax now required of municipal water 
works employees; safe practices in chlorine handling at 
water works plants; and recent information on preven- 
tion of pipe corrosion as revealed in New York City’s 
investigations. Two full sessions are devoted to main- 
tenance and operating topics of especial interest to 
managers and superintendents, followed by open discus- 
sion in the Round Table fashion. Methods of cleaning 
and cement lining small corroded service piping in old 
buildings, to restore pressure and water delivery to users, 
will be described. These and many more topics make 
up a diversified program planned to benefit the practical 
operator and manager. 

Ample plans have been perfected by the Entertainment 
Committee to throw in sufficient fun with the serious 
side of convention activities ; and, the exhibit of materials 
and equipment by manufacturers will be alone well worth 
the trip to the convention. One idea “picked up” at a 
convention, taken back home and put into practice, is 
frequently worth many times the expense of the trip; 
so, it behooves all water works operators, from superin- 
tendents down, to endeavor to “sell” the powers that be 
on the value of their attending the American Water 
Works Association Convention and, last but not least, 
to become an active and participating member. Young 
men have forged ahead by benefits derived through the 
Association in which the initiation fee has been cancelled 
for the present, leaving the cost of membership a light 
financial burden. 

From Chicago, Detroit, Toledo, Cleveland, Pittsburgh, 
Roanoke, Charlotte, Atlanta, Chattanooga, Memphis, St. 
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Louis, or Springfield—the trip to Cincinnati is but a 
day’s drive by car. From Louisville, Columbus, Indian- 
apolis, or Dayton, it is but a hop, skip and jump. So, a 
record attendance is to be expected at the 1935 Conven- 
tion. Its central location offers a very large population 
of water works men a wonderful opportunity to attend. 
Start planning now ; and, so we say—“On to Cincinnati!” 


v 


What Do Advertisements Mean to You ? 


HAvE you, as a reader of articles and editorials in 
technical magazines and trade papers, stopped to 
consider the practical value to you of the advertising 
section of such publications ? 


We both know that the Saturday Evening Post is 
frequently purchased primarily for the information and 
news value of its advertising pages. The reader learns 
of improvements in automobiles, radio receiving sets, 
household and office appliances, of a new shirt with a 
collar guaranteed to be wilt proof. Through the news 
value of the ads, he keeps abreast of the times and 
developments which concern his every day life. As he 
scans the advertising pages he notes, with satisfaction, 
that the manufacturer of his car, radio or vacuum cleaner 
is still telling him (and the world) how good the product 
is, how dependable and progressive the company is. 


Regardless of the magazine or the field it covers, 
worth while advertising offers the reader the same type 
of values that does general advertising. News value; 
informativeness; creation and support of confidence; 
these, are the chief values possessed by technical mag- 
azine ads. More likely than otherwise an announcement 
of a new development will appear in the advertising 
section before it appears in the editorial sections of trade 
magazines. Advertisers usually wish to make the best 
use of the news element in their publicity by “breaking 
out” with a new development in their ads rather than 
elsewhere in the magazine. It creates “reader interest” in 
advertising copy. 

Furthermore, advertisers frequently make important 
announcements of changes in policy, betterment of distri- 
bution or service facilities. Such important matters, to 
both executives and employees, are frequently learned 
only in the advertising section of the magazine. 

Answering advertisers’ offers of bulletins, reprints and 
hand-books can be made a profitable procedure. Printed 
matter offered through the technical press of today has 
a material value in increasing knowledge and serves as a 
reference source of valuable information when preserved 
and filed under heading of subject matter covered. At 
little or no expense a reference “library” of consider- 
able value can be thus built up of catalogs, hand-books, 
data tables, reprinted articles and the like. 

Wide awake operators, managers and engineers, seek 
to learn as soon as possible of new developments which 
may improve plant design, operation, maintenance ; and, 
reduce costs, increase efficiencies, or improve the quality 
of a product being produced, to the great satisfaction of 
the consumer and credit to the management. It is this 
class of readers of technical magazines who, as soon as 
received, thoroughly examine the advertising section of 
technical magazines. 

Aside from the availability of the magazine at a price 
far less than would be possible without the primary in- 
come derived from the advertising it contains, are you 
getting your full share of value from the advertisements ? 
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NEW EQUIPMENT 
AND LITERATURE 


Chicago Close-Coupled Pump 


A compact, close-coupled centrifugal 


pump of high efficiency, with capacities 
ranging from 100 to 600 g.p.m. against 
heads up to 189 feet, has recently been 


added to the line of close-coupled pumps 











es 


Chicago Close-Coupled Pump 


manufactured by the Chicago Pump Com- 
pany. 

It is a single-stage, end-suction pump, 
with pump and motor built together as one 
The enclosed 
type impeller is keyed to the motor shaft, 
which extends into the pump casing. This 
attainment, productive of only one mov- 


unit with a single shaft. 


ing part, is an outstanding feature of this 
compact unit. 


The shaft is of one piece, large diameter, 
heat-treated steel with a bronze sleeve 
where it passes through the stuffing box. 
The impeller is of bronze, cast in one piece. 
3ronze wearing rings seal the impeller 
hubs against leakage. Ample space at the 
stuffing box and a split gland make re- 
packing easy. 

This pump is furnished without a water 
seal for service where there is a positive 
pressure on the suction—otherwise an in- 
side connected water seal is applied. An 
outside-connected water seal is provided if 
the liquid to be handled is gritty or other- 
wise harmful to the packing. 


3y eliminating packing behind the water 
seal ring, the seal ring remains in its origi- 
nal position and continues to function as 
such. 

This new pump is available in semi-steel 
or bronze with discharge horizontal or 
vertical, as desired. 

For Bulletin No. 108, illustrates and 
presents engineering data on Chicago 
Close-Coupled Centrifugal Pumps, address : 
Chicago Pump Company, 2336 Wolfram 
Street, Chicago, Il. 


The Midget Chlor-O-Feeder 

To provide a CHLOR-O-FEEDER 
especially adaptable to chlorinating the 
smallest water supplies, Proportioneers 
Inc., have recently announced “The Midget” 
as the latest addition to their line of pro- 
portioning, automatic, semi-automatic and 
manually controlled . chemical _ solution 
feeders. 

“Low first cost chlorination of small 
water supplies,’ without sacrifice of accy- 
racy or dependability, is stated by Propor- 
tioneers to be the motive which caused 






























When Added To PROMPT SERVICE 
—produces all one can ask for in MOD- 
ERN FOUNDRY WORK - - For many 
years the Lynchburg Foundry has built 
its business upon that high standard - - 
Write, wire or phone for quick estimates. 








Bell & Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings and Flanges. 


From 1” to 84”, 


Super-de Lavaud Centrifugal Cast Iron Pipe. 
Special Iron Castings for the Chemical Industry 


LYNCHBURG FOUNDRY COMPANY 


Chicago, Ill. 





Peoples Gas Building 


General Office - Lynchburg, Virginia 


Empire State Building 
New York, N. Y. 
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them to produce “The Midget”—small in 
both capacity and cost, as the name implies. 

Variations in feed rates is had through 
the adaptation of an 110 volt variable 
speed gear-head motor to the unit, the 
quick adjustment of stroking rates pro- 
viding a 10 to 1 dosage range. A solution 
of hypochlorite (H.T.H. or Perchloron) is 
employed, the maximum output of the 
feeder being 1/40th gallon per minute. This 
Tom Thumb Chlor-o-Feeder can be oper- 
ated against positive pressures up to 60 
lbs. per sq. in., however, and will chlori- 
nate flows up to 800 g.p.m. when operat- 
ing at maximum speed. “The Midget” is 
adaptable to chlorination of fixed rate 
flows continuously or intermittently (start 
and stop); or for chlorinating variable 
rates of flow continuously or intermittently. 

For a more adequate description of this 
“vest-pocket edition” of the CHLOR-O- 
FEEDER for Bulletin No. COF-M. Ad- 
dress Proportioneers, Inc., 9 Codding Street, 
Providence, R. I. 


v 
"Thru-Flow"—A New Plug Type Valve 


The Golden-Anderson Valve Company, 
old established manufacturers of special 
types of valves, have announced their new 
“THRU-FLOW” plug type valve which is 
adaptable to automatic or manually con- 
trolled installations. It is claimed to be 
an improvement on all existing plug or 
cone type valves and requires no lubrication 
or special attention. The valve was espe- 
cially designed to axially unseat itself each 
time before the plug is rotated to closed or 





“Thru-Flow”’ Plug Type Valve 


open position. The movement completed, 
it seals itself in position which precludes 
possible wearing of the seat rings. The 
controlling mechanism is constantly lubri- 
cated in a bath of oil. The valve may be 
adjusted easily from the outside to produce 
any desired rotating clearance of the plug 
(0.01 to 0.06 inches) to insure operating 
ease. 

“THRU-FLOW” valves are available in 
two, three or four way designs and made 
of bronze, steel or iron with screwed or 
flanged ends. 

For a better description of these im- 
proved valves and their operation, request 
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the new “THRU-FLOW” Bulletin from 
Golden-Anderson Valve Co., Fulton Bldg., 
Pittsburgh, Pa. 

v 


R. M. Shaw, Jr., Made U. S. Pipe Co. 
Publicity Manager 
Mr. Ralph M. Shaw, Jr., has recently 
been appointed Publicity Manager for U. 
S. Pipe and Foundry Co., with headquar- 
ters at Burlington, N. J. He succeeds 
Mr. S. E. Linderman, who has been ap- 
pointed Washington Representative to 
take charge of the Company’s Washington 
Office. Mr. Linderman served as Man- 
ager of Publicity for the U. S. Pipe and 
Foundry Co. for several years. 


v 
Brown Instrument Company Consoli- 
dates With Minneapolis-Honeywell 


The Brown Instrument Company of 
Philadelphia, Pa., manufacturers of ther- 
mometers, flow meters and indicating and 
recording instruments, announce that they 
have consolidated with the Minneapolis- 
Honeywell Regulator Company of Minne- 
apolis, Minn. The Brown Company will 
continue to operate as a separate com- 
pany, as at present, with its existing or- 
ganization. Becoming a_ subsidiary of 
Minneapolis-Honeywell, the departments 
of Research, Development and Engineer- 
ing of these two leading companies will 
be coordinated to further improve the 
service rendered by each in their respec- 
tive and interlocking fields. 





Let Dresser Couplings S\MPLIFY YOUR PIPE-LINE WORK! 































FACTORY-MADE 
COMPONENT PARTS 


, — 


.. REQUIRING ONLY 
ORDINARY LABOR 


Yes—we would like you to mention WatmrR Works 


oe: 


. ARE 
ASSEMBLED (not MADE) 
IN THE FIELD 


PR hee aa $e 


.. FOR ALL SIZES 


AND KINDS 
OF PIPE 


The easiest way to join two lengths of 
pipe is to Dresser Couple them. Most 
of the work is done before you start, 
for the Dresser parts (Photo 1) are 
simply assembled on plain-end pipe 
with just one tool—a wrench (Photo 
2). This standardization in the fac- 
tory eliminates the “human equation” 
in the field... permits the use of un- 
skilled labor . .. makes every joint per- 
fect regardless of weather, ditch water, 
assembly above or below the ditch, etc. 

And that’s not all! The completed 
Dresser joints will remain permanent- 
ly, absolutely tight for the life of the 
line! Hence no “allowable leakage” 
need be figured, and no unaccounted- 
for losses occur! Yet Dresser Coup- 
lings are flexible enough to absorb all 
ordinary pipe movements! 

These proved advantages can be 
yours by simply specifying Dresser 
Couplings—available for all sizes and 
kinds of plain-end steel and cast iron 
pipe. Write for further information. 


S. R. DRESSER MFG. COMPANY - BRADFORD, PA. 





AND SEWERAGE. 
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“Chicago Non-Clog Sewage Pumps 


Com plete Lines: E xclusive— 


Horizontal Newly Designed 
Vertical 


-_ = M 2 F | L E R 


(Open Type) 


High Efficiency 


Trouble-Free Service 





| y _ASK FOR CATALOG 


~ CHICAGO PUMP CO. 





; a2 2 ek. 5 coer eee ? aed 
Fig. 1774—“Chicago” Horizontal Non-Clog Sewage Pump. Bear- SEWAGE—BILGE—FIRE—HOUSE—CIRCULATING— 
ing Bracket and Pump Casing are a self-contained unit. This in- CONDENSATION—VACUUM 
sures perfect alignment. 2349 Wolfram St., CHICAGO, ILL. Phone Brunswick 4110 
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YOU OWE IT TO YOUR 


opal Employees} 


They deserve protection « A good strong 






















fence may save many a battered head 
and broken limb. Don't wait for the emer- 
gency « Fence your plant NOW The 
Pittsburgh Chain-Link Fence representa- 
tive in your locality will be glad to furnish 
an estimate of cost of enclosing your pro- 
perty with Pittsburgh Fence « This sturdy, 
substantial fence will give you many 
years of protection with scarcely any ex- 
pense for maintenance. 


* 
PITTSBURGH STEEL CO. 


754 Union Trust Bidg. ¢ Pittsburgh, Pa. 





2-Year 
dail aiit-lila- 
Record of the 


Fan ee IN 









0... two years 
ago the Interme- 
diate process of 
chemical sewage 
purification was 


INTERMEDIATE 
TREATMENT first applied toactual 
plant operation. All 


records since have contin- 
ued demonstrating the simplicity, low cost and adequacy 
of the treatment. 


e It’s adequate-85 % to 95% of all suspended matter is 
removed and B. O. D. reduced 70% to 80%. 


e it’s simple-—return to the inflowing raw sewage the 
ferric hydroxide sludge resulting from the application of 
ferric chloride to the effluent from a primary settling tank. 


e It’s economical-—usually 1 grain of Bear Brand Ferric 
peter Chloride per gallon does the job. Saves labor too. With 
Dis titer uch implici mpl he Inter- 
De Fie ee such economy, simplicity and complete adequacy, the Inte 

mediate Treatment approaches the activated sludge process 





Powdered 


HY DRODARCO 


7. for 
Taste 


PRODUCTS 


= and Odor 


Basin Level Controtiers 
Chemical Proportioners 
Clarifiers 


ol Removal 


Filtration Plants 


Fitter Underéraims 

Flow induc ators 

Gravity Filters 

Hot-Flow Water Softeners 
Hydraulic Valve Controts 
Hydrodarce Puritiers 


Lime Stakers and 
Feeders 


Manometers 

Oritice Feed Boxes 

Out Removal Filters 

Proportroning Cquipment 

Pressure Filters 

Recardonating Equipment 

Rate of Flow Controtiers 
and Gauges 

Sampling Tables 

Solenoid Operated 4-Way 
Valves 


Steam and Cas Purifiers 

Straimers and Distributing 
Nossles 

Swimming Pool Filters 
and Lquipment 

Steriizers 

Taste and Oder Removal 
Plants 








Venturi Tubes and infilce 
Mevers 





activated carbon for water purification — 
is the simple, economical, and universally 
effective method of removing taste, odor 
and color producing substances from water. 


Powdered Hydrodarco requires practically 
no investment to provide means of applying 
it either in the mixing basins or just ahead 
of the filters. And— because of its very 
high activity per unit volume— the cost 
of treatment with Hydrodarco is remark- 
ably low. 

Send for prices and Bulletin 6005 — 
Recent Developments in Taste and Odor 
Control. 


international Filter Co. 
Water Softening and Filtration Plants 


G Otices 
S@ Cast Van Buren Street. Cnicago 


INTERNATIONAL 









for disposal plant results. 


Bear Brand Ferric Chloride may be obtained in solution containing 
40% to 50% anhydrous FeCl, or in lump form of 58% content. Great 
Western Engineers who developed the process and perfected the 
chemicals for it are available for consultation on plant design and on 
procedure, free of charge. 


GREAT WESTERN ELECTRO- 
CHEMICAL COMPANY 


9 MAIN STREET, SAN FRANCISCO 
Plant: PITTSBURG, CALIFORNIA BEAR BRANI 
4151 BANDINI BLVD.,LOS ANGELES pRrooucts 
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MEETS ALL DEMANDS 
SERVICISED Asphalt 


Compound complies with 
the most exacting specifi- 
cations because of its 
flexibility, absolute water- 
tightness, resistance to 
weather, and penetration. 
Prevents root-growth and 
infiltration. ‘ 

The uniform satisfaction 
and enthusiastic approval 
of SERVICISED Joint 
Compound gives positive 
assurance of its great 
merit. 

The hot Compound is 
easily applied by ordinary 


labor. 


SERVIC™ SEWER 


JOINTING COMPOUND 











Full information on request. 


PIPE 


Pouring Asphalt Compound 


~ 1920 
Asphalt Plank—Cork Rub- 
ber Expansion Joint— 
Sponge Rubber Expansion 
Joint—Fibre Joint—Sewer 
and Tunnel Liners. 








6051 WEST 65TH ST. 





Try our Sewer Pipe Belts for Regular Pipe 
Economica! and Efficient 


SERVICISED PRODUCTS CORP. 


CHICAGO, ILL. 








WHEN YOU NEED IT 
MOST.. 


A handy, compact 
source of reference for 


practically all engi- 
n problems in 
the field or at the 


office. 


The Engineer’s 


Vest Pocket Book 


By W. A. Thomas, Consulting 
Engineer 
The scope of this book is almost 
incredible. Regardless of the 
branch of engineering you fol- 
low, you will find it an inval- 
uable source of reference, and 
its clear, compact arrangement 
will win your instant approval. 


Formulas are given which meet 
nearly every kind of engineering 
problem, and the generous tables 
and diagrams are helpful in pro- 
viding short cuts. 


See it for yourself and judge its 
value to you. Send no money. 
Just fill in the coupon. 


GILLETTE PUBLISHING C0. 


THE 
ENGINEER'S 
VEST POCKET BOOK 


WwW. a THOMAS 


FORMULAS @ TABLES 


12 
MAIN DIVISIONS 


Mathematics, Statics and Dy- 
namics, Strength of Materials, 
Bldg. Construction, Mechanical 
Design, Heat, Hydraulics, Chem- 
istry and Physics, Electrics, 
Transportation, Surveying, Coste 
and General Classified Directery. 


400 W. Madison St. Chicago, Ill. * 

; Gillette Pub. Co., 400 W. Madison St., Chicago. | 
Please send ‘‘The Engineer’s Vest Pocket Book’? for me to examine. If it | 

| : satisfactory, I will remit $3.00; otherwise I will return the book within | 

days. 
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BEFORE "AFTER 


Showing the large damp sludge cakes reduced in one 
operation to a fine soil conditioner and salable 
product, for use on lawns and gardens. 


te of it! You can shred, or graduate, four cu. yards 
of sludge cake per hour using a I!/2 H.P. motor only 
for power—without any additional cost for pre-drying as 
the Royer Disintegrator will handle damp sludge, up to 
60°, moisture, without clogging—and without extra han- 
dling as the machine will load the sludge directly to your 
truck or bins. Where chemicals are to be added the dis- 
integrator will also mix the ingredients. 


This one, inexpensive, portable machine can make your 
sludge output a profitable source of revenue, create a 
new industry and give profitable employment to several 
men. 


Let us send you details of the machine and some interesting 
information on the Value of Sewage Sludge as a Fertilizer. 


ROYER FOUNDRY & MACH. CO. 


158 PRINGLE ST. KINGSTON, PA. 


es C. SG. WIGLEY, Sole Rep. 
3108 Atlantic Avenue 





Atlantic City, N. J. 





















BELLEVUE STRATFORD J 


y 














In the heart of Philadelphia .. . 
socially, commercially, geographi- 
cally. Here a modern hotel, world 
famous for its hospitality, its cuisine 
and its generous provision for the 


comfort and convenience of its guests. 


Rates as low as $3.50 
Claude H. Bennett, General Manager 


Bellevue Stratford 
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poet AA AI RN NIRS RE ETA NTS AIS. RE AMM 
HYPO-CHLORINATION IS THE EASY WAY OF STERILIZING WATER 


INJECTION The Midget 
TO WATER CHLOR-O-FEEDER 


LINE 
Is the Convenient, Effective Method of 
HYPO-CHLORINATING. 


, SUCTION = The “Midget” will meet the approval of your State 
HYPO Health Department. 











RESIDUAL 

CHLORINE 

CONTROL 
SCREW 


For complete details, address 










STEWART FENCES 
PROTECT! 








They say “stay out” and mean it. They bar 
intrusion by bathers—-trespassers, picknickers 
and fishermen erasing the contribution to pol- 
lution that those uninvited guests effect. The 
proper fencing also protects lives by control- 
ling the paths of human traffic during inspec- 
tion tours. 





There are certain definite structural advan- 
tages that are exclusive with Stewart Chain 
Link Wire Fences. 


If you are considering Fence it will be to 
your advantage to see your local Stewart repre- 
sentative before you make a decision. 

Write for his name and address. 








The STEWART IRON WORKS CO., Inc. 
112 Stewart Block 
CINCINNATI, OHIO 







Acipeo cast-iron pipe and fittings in sprinkling filter of 
Indiana’s second largest sewage disposal plant, located 
at Bloomington—a PWA project recently completed at 
cost of approximately $500,000. Sewer rentals will 
amortize the debt in 20 years. For details of this pipe 
and Bloomington sewer rental plan write 


American Cast Iron Pipe Co., Birmingham, Ala. 














Liquip CHLORINE 


CHARLESTON, y. PLANT: 
W. VA. CxroRine Propucts BELLE, W. VA. 





WE SPECIALIZE IN PURE WATER WORKS CHLORINE — WRITE FOR QUOTATIONS 











Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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DIRECTORY OF ENGINEERS - .- . 











WE 
AN ENGINEERING SERVICE 


Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


Contractor to Federal, State, County and Municipal Government Depts., 
Large Corporations—Private and Industrial Interests 


HAVE MAPPED FROM THE AIR 61 MUNICIPALITIES 
CONTINUED AERIAL SURVEY MAPS 
Highways, Transmission Lines, Pipe Lines, City Zoning and Tex Maps, Timber Cruises. 
Send for our Folder—‘“‘The Third Dimension in Aerial Phetography” 


‘— Submit Projects for Contract Prices 


Lansing, Michigan 





Alvord, Burdick & 
Howson 


John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald ‘H. Maxwe 


ll. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Dispo sal, Drain- 
age, Appraisals, Sewer Gen- 
eration. 

Civic Opera Building, Chi- 
cago. 





C. M. Baker 
Consulting Engineer 
cializin in Industrial 
aste Uti tion and Stream 


Pollution Problems. 
Investigations, Reports, Es- 
timates. 

2 So. Carroll 8t., 

Madison, Wis. 





Black & Veatch 


Consulting Engineers 
Sewerage, Sewage Dis 
Water upply: ater Purifi- 
cation, ctric Lighting, 
Power Plants, Valuations, 
Special gh oy Re- 
rts and Labora 
. B. Black, N. T. "Veatch, 


Jr. 
Mutual Bidg., 
Kansas City, Mo. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 

Waterworks Sewerage 

hting Appraisals 
Rate Investigations 

Kansas City, Mo., 107 W. 

Linwood Blvd. 

Western Pacific Blidg., 

Los Angeles, Cal. 

Dixie Terminal Bldg., 

Cincinnati, Ohio. 





Chester, Laboon, Campbell, 
Davis & Bankson 


Engineers 
Water Supply, Water Treat- 
ment, Sewerage, Sewage 
Disposal, Garbage and Waste 
Disposal, Valuations and 
Operation. 
pt Liberty Ave., Pittsburgh, 
a. 








Chicago Testing Labora- 
tory, Inc. 
and affiliated 
ottenge Paving Laboratory, 
nc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
are, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 





H. Burdett Cleveland 
Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse posal, 
Treatment of Industrial 
Wastes, “Va Reports, 
Consultation, vestigation, 
Evaluation of Works, Super- 
vision of Construction. 

90 Wall St. 
New York ‘City. 





G. Gale Dixon 


Consulting Engineer 


Water Works—Sew e. 
Home Savings and an 


Bldg. 
Youngstown, Ohio. 


Nicholas S. Hill, Jr. 


Consulting Engineer 


bet erpely: Sewage Dis- 
posal, raulic Develop- 
ments, Re rts, Investiga- 
tions, Vi uations, Rates, 
Design, Construction, Opera- 
tion, nagement, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 





A. Elliott Kimberly 
Consulting Sanitary Engineer 
Water Su , Water Puri- 

fication, ater Softening, 
Sewerage, Sewage Re osal, 
Sewage Treatmen 
Treatment. Specialists tn 
Milk and in Canning Waste 
Treatment. 
568 East Broad St., Colum- 
bus, Ohio. 





Morris Knowles, Inc. 


Engineers 
Water Supply and Purifica- 
a save e and Sewage 
uations, Labo- 
raton oa aty Planning. 
tsburgh, Pa. 





Fowler, Charles Evan 
Consulting Civil Engineer 
* I. Am. C. EB. 

Eng. Inst., Can. 
BRIDG ES AND ARTISTIC 
STRUCTURES. 
FINANCING FOR GOOD 
PROJECTS. 


6 West 63rd St., New York. 





Fuller & McClintock 


Engineers 


F. G. Cunningham 
C. A. Emerson, Jr. 
Elmer G. Manahan 
W. Donaldson 

Ernest W. Whitlock 

H. K. Gatley 
Sewage Treatment, Sewers, 
Waterworks, Water Purifi- 
cation, Drainage, Waste Dis— 
posal, Valuations. 
11 Park Place, New York 








Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
a ems, Laboratory, Valu- 
a 
Statler Bldg., Boston. 





Malcolm Pirnie 
Engineer 
Water Supply, ee 
gomerage PB orts Plans, 
Sup al and paiva 
own and Rates. 


48rd 8t., New York, 





Potter, Alexander, C. E, 


Hydraulic Engineer and 
Sanitary Expert 
Sewerage and Sewage Dis- 
Water Supply and 
rification. 
50 Church St., New York. 





Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

de Waste Investigations 
and Correction. 
on Expert in Litiga- 


tion 
330. N. Charles St., 
Baltimore, Maryland. 





Astrid S. Rosing, Inc. 


Sewer Ps 

Drain T 

Steam and ae Conduits. 
Building T 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 

Audits. 

Systems. 

Budget Preparation. 
Investigations. 

wr af sees Ave., Buffalo, 





Whitman & Howard 
Harry W. Clark 
Associate Engineers 
(Est. 1868—Ino. 1924) 
Channing Howard 
Paul F. Howard 
Walter A. Janvrin 
C. Roger Pearson 
phe Supply, weater Puri- 
cation, werage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industria] Develop- 
ment Problems, Inves 
tions, Reports, Designs, 
pervision, Valuations. 
89 Broad St., Boston, Mass. ' 





P. S. Wilson 
Consultant in Sentincy and 
ulic Engine 
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THE TYPE RF-6 


TERROMETER 


Patent Pending 











A "WIRELESS" PIPE LOCATOR 


Representing the most modern means for locating 
buried pipes and conduits. No wires need be at- 
tached to the pipe or earth. Completely self- 
contained. 


ECONOMICAL AND SIMPLE TO OPERATE 


Highly sensitive. Moderately priced. Write for 
Catalog G, which describes this most modern 
method of locating “lost” pipes and keeping your 
pipe line map up to date. 


ENGINEERING RESEARCH CORPORATION 


Suite 325, Giddens-Lane Bldg. Shreveport, Louisiana 
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©e@How many kinds of 


zeolite are there?%® 





@ Quite a number. We manufacture several 
different types. The kind that is selected for 
any one job is largely determined by the char- 
acteristics of the water to be treated. 

Thus we have Decalso—a well-made, high- 
capacity synthetic zeolite. And Zeo-Dur, a 
natural greensand zeolite, carefully mined, re- 
fined, and processed. It is rugged and strong, 
but limited as to capacity. 

That is why we spent years developing our 
newest product Super-Zeo-Dur, which has 
nearly double the ultimate capacity that you 
would expect a greensand zeolite to have. It 
has a flexible capacity; operated at low rating 
it will save salt. By merely increasing the salt 
dosage, its capacity is stepped up to values 
which are unheard of for a greensand zeolite. 

Send for information on this latest develop- 
ment. Or for any other information on water 
treating equipment, since we make all types. 
The Permutit Company, 330 West 42nd Street, 
New York, N. Y. 


W ater Treating 


Permutit 0 rear 


Ne Ne Nee Nee eee” 

















SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 


WRITE FOR 
BULLETINS 











SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 



































“Heavy traffic is responsi- 
ble for these broken 
water mains.” 


“Next time, use Reading 
GPWI* Pipe —it's im- 
mune to VIBRATION.” 










*GPWI— 
Genuine Puddled 
Wrought Iron 












For complete 
information, 
write 


READING IRON COMPANY 


PHILA DEL?HiIs 


SCIENCE AND INVENTION HAVE NEVER FOUND A SATISFACTORY SUBSTITUTE FOR GENUINE PUDDLED WROUGHT IRON 


Do you mention WaTER WorRKS AND SEWERAGE? Please do. 














IMPORTANT 


Closing Date for April Issue will be 
April 17th, 1935. 


This Issue will be distributed at the 
Annual American Water Works As- 


sociation, Cincinnati, Ohio, May 6-10. 


WATER WORKS AND SEWERAGE 


420 Lexington Ave., 400 West Madison St., 
New York Chicago, Ill. 




















ae SAVING TO en MAde 
with this 
MORE DEPENDABLE 
SEND For FREE 2°" SEWER JOINT COMPOUND 
HYDRAULIC PEVELOPMENT CORPORATION 
Sales Office 50 Church St. New York City 


SANI-TiTg ao 
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of Water Main Cleaning 


20 Years Experience 


| Write for Booklet 
| “The Cleaning of Water Mains” 


National Water Main Cleaning Co. 
32 Church St. New York | 














STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Irom Castings SOUTH BEND, INDIANA 





MeNULTY 
TIMBER TIDE 
GATES ..... 


—designed to 
permit swelling 







without warping 
after submersion. 


McNulty Eng. Co. 


200 Old Colony Avenue 
SOUTH BOSTON - MASS 





see amore tment saneuenennaeiandndeinietataadaiaaan 
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Chlorine and Ammonia 


Control Apparatus 


The Filclor Company 


59th Street & Woodland Avenue, Philadelphia, Pa. 














THE SURVEYOR 
and Municipal and County Engineer 


has been established for 40 years and is known throughout the world as the 
chief authority on Roadmaking, Sewerage and all other Municipal Work. 


Advertisers regard it as an excellent medium for attracting business and public 
authorities use its columns te make known their requirements. 


Published every Friday, price 12 cents. 
Annual Foreign Subscription, 8 dollars. 


A specimen copy sent free upon application to the publishers, 


ST. BRIDE’S PRESS, Ltd., 14 Bride Lane, Fleet Street, 
London, England 











EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made, 2” Suction 
Open Discharge. Gesecity 1400 G.P.H. Weight 
50 lbs. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 
NEW YORK: 142 Ashland P!., Brooklyn 
CHICAGO: 3500 N. Long Ave. 
Catalog ‘“‘T’’ Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 






















Use LAMOTTE EQUIPMENT for 
pH Control--Residual Chlorine Control 
Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 








Please mention WATER WorKs AND SEWERAGE— it helps. 





CLEARING HOUSE 








TRANSITS AND LEVELS 


Largest stock in UNITED STATES of guar- 
anteed Rebuilt Transits and Levels for RENT 
(with purchase option) or for SALE (on easy 
payment plan if desired). Every instrument 
repaired in our own factory. Sold subjeet to 
field test. 


Complete and economical REPAIRS to your 
instrument regardless of make—by expert 
instrument makers. Shipping container on 
request. Estimates free. Your instrument 
deserves factory service. 


Write for new descriptive list and rental 
schedule WWS-93 


WARREN-KNIGHT CO. 
Makers of Sterling Surveying Instruments. 


Headquarters for Field Equipment and 
Drafting Room Supplies. 


136 North 12th Street Philadelphia, Pa. 
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FERRIC CHLORIDE 
SOLUTION 


When you specify a Phipps & Bird Solution 
Feeder for handling Ferric Chloride Solution you 


are assured the solution will be fed accurately 
and you will not be troubled with corrosion. 


PHIPPS & BIRD, INC. 
915 E. Cary St. Richmond, Va. 














F % eet ion ' 
LOCAL WORK for MORE LOCAL WORKERS 


| OCAL labor is not only used for the laying but also for the 


manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
| fieving the local unemployment problem. 


Lock Joint Pipe Co. Est. 1905. Amp 


LOCK JOINT 
REINFORCED CONCRETE PIPE 


PRESSURE ~ SEWER ~ CULVERT 


pre, N. J. 








WIN A PRIZE! 


Don't forget to send us at 
once, a picture of your Puri- 
fication Plant or Pumping Sta- 
tion —to compete in 3 cash 
prize awards. 


Pictures to appear in April 
Convention Issue. Size of Plant 
will be no criterion in judging. 


Send your pictures today to: 
_L. H. ENSLOW., Editor 


420 Lexington Ave., 
New York 


*See full page announcement in front part 
of this issue. 


























ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 

















USE 
MINERALEAD 


For Jointing Bell and Spigot 
Water Mains 


Easy handling, ingot form—Impervious to moisture—Absolute uniform- 

ity—Easy melting—Rapid pouring—No caulking—Less initial leakage 

—Bell holes unnecessary—A saving in cost of material and labor. 
Write for Catalog 


THE ATLAS MINERAL PRODUCTS COMPANY | 


of Pennsylvania 





MERTZTOWN PENNSYLVANIA 
Established 1892 


G-K Sewer Joint Compound 





) Vv pe EAVY-DUTY Wp) JNCINERATION | 
I Co) <5 Mm to) Op Key a 
DESTRUCTORS 
FOR THE 
DRYING AND INCINERATION 


of Sewerage Sludge and Screenings 





Send for Descriptive Literature 


AY Cola rome olelti l(a Bl ieutluce) am Oren 


202-W E. 44th Street New. York, N. Y. 











ONLY GLASS STANDARDS 
are always ACCURATE 


Noted authorities and all leading firms of 
the water supply field are using the Hellige 


pH. 


AND 


CHLORINE non-fading, and, therefore, permanently reli- 
able, glass standards and handy Hellige 
CONTROL Comparators as they offer exclusive features 


and unequalled advantages. More than 500,- . 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. 









Write today for detailed information. 


SHELLIGE Inc. 


179 EAST 87 STREET, NEW YORK,N.Y. U.S.A. 











Yes—we would like you to mention WATER WoORKS AND SEWERAGE, 























ADVERTISERS 


IN THIS 


Water Works and Sewerage—March, 1935 


ISSUE 





A 


Abrams Aerial Survey Corp.......... 
Burdick & Howson.......... 
American Brass Co., The. ......20000- 
American Cast Iron Pipe Co......... 
Arrowhead Iron Works.............. 


Alvord, 


Atlas Mineral Products Co., 


ED a Re Re ere eae 
pS ee ea ore 
Bellevue Stratford Hotel............. 
OS ee eee 
Builders Iron Foundry........0s000. 
Burns & McDonnell...............-. 


Belle 


Carborundum Company 


Cast Iron Pipe Research Asso., The.. 
CN BE Ei eu scare kacasetesciuns 


Chester Engrs., 


eS a ree 
Chicago Testing Laboratory, Inc..... 
Cievetaed, Ei. HerGelt. 2.60... sccecvecs 


Crane Company 


D 
PE 5 od aaa news aeanee mes 
IE a is co a eae enioaewiands 
GENE SEO Be. Biv ceca cecedieen’s 
E 


Edson Corporation, The.............. 
Electro Bleaching Gas Co............ 
Engineering Research Corp.......... 





F 
Fairbanks, Morse & Co. .........s000. 
ee GI, SNES a dkc <cccoacenes 
Filtration Equipment Corp............. 
Fowler, Chacles Evatt. .....<..cseccee 
Potter & BicCBatock......ccsccccscesins 
G 


Gillette Publishing Co... 2... cscseses 
Great Western Electro-Chemical Co... 


Hellige, Inc. 
Hill, Jr., 


SR Care 
Hydraulic Development Corp.......... 


I 
Bo er gietaseta et ahal atta 56 Industrial Chemical Sales Co., Inc..............625. 4 
IE ee Paes 56 I WEI TR ois co ce cava aunee nar cesicuadas Oe 
disiatbin Sinaia ene 13 K 
se Salioaicolectke es 55 ES SS EEO TTT eT Te eT Tee 
ialeemneeoed = Ee eer nee 
jn Geakarsiete waite 9 F 
Lakeside Engineering Corp. ............+seseescseee 14 
56 Lamotte, Ciemncal Products Co........000-220s00000. 58 
vist abed vbitretecdir igs 55 OE EE ee ee ere ey 
Se ne oe 54 Lynchburg Foundry sei: hisbeamianitntiacadibatadeaas 
eevensceceees oA Mathieson Alkali Works, Inc...........ssseeses0e. 8 
dint ddiccieraates 56 OI Ce vo cise dinime no siceisscscnae OO 
salad eal a EE ro acu ia nes cats eemeraueme ae 
5 Moree Bowlect Desisuctor Co........6.0500c000scrseeee 59 
eect eer eeeees National Water Main Cleaning Co.................. 58 
(enetvctasean’ P 
tee e ee eeeeees 56 I og 5 cicine too ae a ebaie a bedeebiassien ae 
be seeseeseeees 52 a | “ree 
ve teteeeeeeees 56 EE, oad ciseunviawianaionueubedienaaie 
ete eee ee eeees 56 IN I yore cok site os 4 oSiedch ne pea once ee 
see eeceecccees 6 Portland Cement Association.............2eeeeeeee0- 5 
I I ag as wa eiate- oni nlaanaiais Oo alte 56 
i ee 56 OR ee 
award Third Cover PEN, I ccc cacncersnbscccnsescvesronas ee 
re 103 R 
PE NU ee osc cca ciccccins ad ann ceg caneineweemiea oe 
5 aR a el ... 58 IE SY Es CG ier cinve cobs ctewcnevenes ena ae 
RS ARE 15 PE, Be PUNE WP i060 ¥ 50d obec ar edasenewrneues ae 
er ihiiaett- iy 2 57 Royer Foundry & Mach. — ‘wheieacrnieceibadinen 54 
9 ge Se ee ee 54 
SRE eS 58 Semen. Vane & BC GOs 2. ccc cociscvesesevecee. OF 
i ea a 12 ee Dn gk ©: err 
sialic Hie 56 ee eee i MSs Seed eyh stun tiewesin 55 
rteeeeeeeeens 56 ee ee 2. eee 
stent eee eens = United States Pipe & ee id Co........Second Cover 
Wallnce & Tiestati Co. .c.no.n ic ciciicccccen Back Cover 
Sea icon 59 i Ee Re mr rte eee: 
Ve aaiucnn pean 56 ii err: 
ditieaabp ats oie TO cca ote wy brace giaie edt icin: ki dte Biotpeonaiake 








WATER WORKS MANAGER — Engineer 
with 13 years’ experience in all phases 
of water works operation and manage- 
ment of utilities; has served as manager 
of private water company and since as 
Town Manager. Position with large 
Water Utilities Corporation preferred, 
but equipped to serve municipality as Su- 
perintendent or Manager. Address “E. 
H. R.,”’ care of Water Works and Sew- 
erage, 420 Lexington Ave., N. Y. C. 














POSITIONS WANTED 


This department has been started 
as a service to those in the Water 


GRADUATE CIVIL ENGINEER, 


Jniv. 
Michigan, 1932, specializing in Sanitary 
Engineering. Age 25. Experience as as- 
sistant in sanitary inspection of water 
supply, analysis sewage and sewage gas, 
determination source of odors in sewer 


Works and Sewerage Fields. We system, gaging of sewers and streams. 
hope they will make use of it. The Now conducting independent research on 
sewage and garbage. For references and 








notices are inserted without charge. 














SANITATION ENGINEER—B. S. in Sani- 
tary Engineering from recognized engi- 
neering school; 15 years in actual design 
and operation water supply and purifica— 
tion and sewerage and sewage treatment. 
Complete references on character, ability 
and competency furnished at _ request. 
Available on thirty days’ notice. Address 
M. S. E., % Water Works and Sewerage, 
490 Texineton Ave.. New York City. 


CONSTRUCTION ENGINEER—Has super- 
vised the building of fifty miles of sewers 








and water works. Address A. W. 
Water Works and Sewerage, 400 Ww: 
Madison St., Chicago. 
CHEMICAL ENGINEER—M.S., age _ 26, 


married, 2 years indust., 3 years prof. 
chem. enegr., 1 year chem. and bactr. 
consultation, wants job, plant or labora- 
tory work. Reasonable salary with op— 
portunity for advancement. Six weeks’ 
notice required. Address Box 600, % 
Water Works and Sewerage, 400 W. 
Madison St., Chicago, Ill 

CHEMIST, bacteriologist or operator of a 
sewage treatment or water purification 
plant. Four years’ experience as chem- 
ist at the Southerly Sewage Treatment 
Works of Cleveland, O., and previous to 
that in the laboratories of the Baldwin 
Filtration Plant of same city. Can fur- 
nish excellent references. Graduate of 
Western Reserve University and just 
completed a year of graduate work at 
Ohio State University in Bacteriology 
and Chemistry. Address F. W. G., % 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, III. 





CIVIL ENGINEER—B. S. 


in Civil Engi- 
neering '34; age 24. Location immaterial. 
Desires work of any nature qualified for. 
Four years’ éxperience previous to gradu 
ation—two years jr. draftsman in steel 
fabricating office, two years in N. Y. S. 
highway dep’t. References. Available 
immediately. Address Andrew D. Korin, 
709 W. Maumee St., Angola, Indiana. 





JUNIOR CIVIL 


ENGINEER—B:S. in C.E. 
Age 27, married: one year of experience 
in Surveying and Drafting. Passed civil 
service examination for assistant sani- 
tary engineer. Desires position in sani- 
tary engineering field. Location imma-— 
terial. Available at once. M. P.. Water 
Works and Sewerage, 400 W. Madison 
t., Chicago. 





GRADUATE CIVIL 


ENGINEBR—B.:S. in 
Civil Engineering, Michigan College of 
Mining and Tech., °34. Specialized in 
Hydraulics. Enthusiastically interested in 
Sewage Disposal and Sewerage problems. 


further information address G. W. H., % 
Water Works and Sewerage, 420 Lexing- 
ton Ave., New York City. 





SANITARY ENGINEER-CHEMIST—Grad- 


uate (C. E.), with 17 years’ experience 
in design, construction, and operation of 
water purification plants and sewage 
treatment works. Experienced also in 
swimming pool sanitation and milk con- 
trol. Can manage or superintend the op- 
eration of a water works or sewerage 
system. Address E. R., % Water Works 
and Sewerage, 420 Lexington Avenue, 
New York City. 





SUPT. 


FILTRATION AND SEWAGE 
TREATMENT—Chemist with 10 years’ 
experience in charge of water purifica— 
tion and sewage treatment works follow— 
ing experience in the industrial field. 
Also served as chemist with nationally 
known firm of Consulting Sanitary Engi- 
neers. Age 40, married. Desires imme-—- 
diate position with industrial plant engi- 
neering firm or municipality, without re- 
gard to location. A. B. C., % Water 
Works and Sewerage, 420 Lexington Ave., 





Age 23, single. Employment under rec-— 
ognized authority preferred. yh Vallable New York City. 
immediately. Address lL. = © ater “ 7. 7 
7 ‘ r : POSITION WANTED—As superintendent 
Works and Sewerage, 409 W. Madison filtration, chemist and bacteriologist, or 


St.. Chicago. 








JUNIOR CIVIL ENGINEER — University 


graduate; single; age 26; seven months’ 
drafting ‘experience. Desires engineering 
position with civil or sanitary engineer, 
or with an engineering ang = Sal- 
ary and location open. Address “‘C. ig 
% Water Works and Sewerage, 420 “Lex- 


ington Ave., New York City. 





operator chemist and bacteriologist. Of 
small or medium sized plant. By young 
man technically educated, careful, indus— 
trious and ambitious for plant better— 
ment. Eleven years’ experience. May I 
have the opportunity of communicating 
with you. Address J. Z. C., Water Works 
and Sewerage, 400 W. Madison St., Chi- 
cago. 





When writing to advertisers please mention WATER WorRKS AND SEWERAGE—Thank you. 

















ut They Both Use 
The Dorr Sifeed Clarifier 


Square sedimentation tanks or round ones are all the same to the 
Dorr Sifeed Clarifier. It works equally well in both. 


Siphon feed, an cxclusive Dorr feature, just seems to have those ad- 
vantages that appeal to intelligent reasoning—Efficiency, Capacity, 
Appearance, Compactness. 


Feed enters quietly at the center below the surface. Flow through 
the tank is in radial direction. Overflow is collected peripherally 
across a wcir of maximum length. That's "Sifeed" in a nutshell. 


We aim to furnish each engineer with the type of Dorr Sifeed Clari- 
fier—square or round—which he believes best fits his own particular 
needs. 











A Complete Line of Sanitary 
Engineering Equipment 


Bar Screens 
Fine Screens 
Detritors 
Clarifiers 


Digesters 


Aerators 
Distributors 
Flocculators 
Mixers 


Pumps 


46 Cities Use 101 Dorr Sifeed 
Clarifiers 


Here are a few of them 


Cleveland, Ohio 
Kohler, Wis. 


Los Angeles, Cal. 
Birmingham, Ala. 


Springfield, O. 
Chicago, Ill. 
Williamsburg, Va 
Springfield, Mo. 


Cedar Rapids, la. 


Sioux Falls, S. D. 
Boulder, Colo. 
Annapolis, Md. 
Baker, Ore. 
Dearborn, Mich. 
Madison, Wis. 
Fargo, S. D. 
Iowa City, Ia. 
Cedarhurst, N. Y. 








THE DORR COMPANY, INC. 


ENGINEERS © 247 PARK AVENUE, 
DENVER . CHICAGO LOS ANGELES 


NEW YORK 


TORONTO 


Dorr technical services and equipment are available from the following companies: 


HOLLAND: Dorr-Oliver N. V. The Hague 
FRANCE: Soc. Dorr-Oliver, Paris 


ENGLAND: Dorr-Oliver Company Ltd., London 
AUSTRALIA: Crossle & Duff Pty. Ltd., Melbourne 


SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesbung 


GERMANY Dorr-Oliver Gesellschaft, m. b. H. Berlin 
JAPAN: Andrew & George Co. Inc., Tokyo 














_OST To HIS COUNTRY 
RINCE ALBERT 


YY his untiring efforts as Sponsor of the Great Exhibition of 1851; as President 


? of the British Association for the Advancement of Science; as active patron 


f the Society of Arts, “Albert the Good”, beloved Consort of Queen Victoria, 
id much to direct the application of science and invention to the betterment 
f the everyday life of his adopted countrymen. 

Had chlorination then been known, he would have been one of its most 
rdent advocates...and his own untimely death from typhoid fever—a water- 
orne disease—might well have been prevented. That the cost of chlorination 
-one cent per person per year—is so slight as to make it readily available to 
ll, would have been to him one of its biggest appeals. 

Dependable W&T Visible Vacuum Chlorinators contribute in no small mea- 
re to the reliance Public Health authorities everywhere place in chlorination 
s protection against water-borne disease. To make your water supply safe 
ecide on Chlorination, then call in W&T. 

W&T Visible Vacuum Chlorinators are described in Technical Publications 
8, 157 and 158—any or all of which will gladly be mailed for the asking. 


“The Only Safe Water Is A Sterilized Water” 


ALLACE & TIERNAN CO., Inc. 


anufacturers of Chlorine and RYE, Ammonia Control Apparatus 
EWARK, NEW JERSEY Branches in Principal Cities...Main Factory, Belleville, N. J. 








